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Victor Baca slides a tray of neutron generator tubes into a dessicator cabinet.

Aerial photograph of the Sandia National Laboratories Solar Facility.

Tiny precision rotors and stators produced with x-rays can be inserted in millimotors or safing systems.
Sandia is partnering with NASA's Jet Propulsion Laboratory to produce parts for upcoming space
missions that will study solar flares and the ozone layer. The micromachining technology for producing
the parts is known as LIGA, from the German words for lithography, electroplating, and molding.
Swarms of fully self-contained, miniature autonomous vehicles are being developed to perform
dangerous tasks such as locating and disabling land mines or detecting chemical and biological weapons.
These one-cubic-inch machines may one day perform microsurgery or planetary exploration.
Second-graders at Bel-Air Elementary School in Albugquerque get some tips from Susan Bender on
operating a computer. A former teacher, Susan uses her contacts to match folks from Sandia with
classrooms that would welcome an old but still serviceable Sandia computer. Students seen here are part
of a class that recently wrote letters to Jim Borders, Susan's manager, thanking Sandians for the
computers. The loans are arranged through Education and New Initiatives Dept.

Sandia National Laboratories personnel operate Sandia’s mobile Explosives Destruction System. This
system was designed to destroy unexploded ordinance and munitions.
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ABSTRACT

The SNL/NM CY2002 SWEIS Annual Review discusses changes in facilities and facility operations that
have occurred in selected and notable facilities since source data were collected for the SNL/NM SWEIS
(DOE/EIS-0281). The following information is presented:

An updated overview of SNL/NM selected and notable facilities and infrastructure capabilities.

An overview of SNL/NM environment, safety, and health programs, including summaries of the
purpose, operations, activities, hazards, and hazard controls at relevant facilities and risk management
methods for SNL/NM.

Updated base year activities data, together with related inventories, material consumption, emissions,
waste, and resource consumption.

Appendices summarizing activities and related hazards at SNL/NM individual special, general, and
highbay laboratories, and chemical purchases.
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ACR-1

ACRONYMS AND ABBREVIATIONS

A&F — arming and firing
ac — acre(s)
AC - alternating current

AD - anno domini (Latin, ‘in the year of the
Lord’; used to designate centuries)

ACGIH - American Conference of
Governmental Industrial Hygienists

ACRR - Annular Core Research Reactor
AEC - Atomic Energy Commission

AFWL - Air Force Weapons Laboratory
AHF - Advanced Hydrotest Facility

AHR - advanced hydrodynamic radiography

AICE - American Institute of Chemical
Engineers

ALARA - as low as reasonably achievable
ALEC - advanced laser external cavity

AMPL - Advanced Manufacturing Processes
Laboratory

ANSI - American National Standards Institute

APPRM - Advanced Pulsed-Power Research
Module

Ar —argon

ASME — American Society of Mechanical
Engineers

AST - aboveground storage tank

AWN - Acid Waste Neutralization (plant)

B - billion(s)

BDBA - beyond design-basis accident

BST - building source term

BTU - British thermal unit

CAA - Clean Air Act

CAD - computer-aided design

CAM - computer-aided manufacturing
CEDE - committed effective dose equivalent
CFR - Code of Federal Regulations

CHEST - Conventional High Explosives &
Simulation Test (Chestnut Site)

CHNO - carbon, hydrogen, nitrogen, and
oxygen (explosives)

Ci — curie(s)

cm — centimeter(s)

CNC - computer numerical control
CO - carbon monoxide

Co — cobalt

CSPRA - Compact Short-Pulse Repetitive
Accelerator

CSRL - Compound Semiconductor Research
Lab

CTB - Cathode Test Bed
CTF - Coyote Test Field

CTTF-West — Containment Technology Test
Facility-West
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CWL - Chemical Waste Landfill

CY - calendar year(s)

D&D — decontamination and demolition
DARHT - dual-axis radiographic hydrotest
DAS - data acquisition (system)

dB — decibel(s)

DBA - design basis accident

DC - direct current

DCG - derived concentration guide

DIS - diagnostic instrumentation system
DoD - Department of Defense

DOE - Department of Energy

DOE/AL - DOE/Albuquerque Operations
Office

DOE/KAO - DOE/Kirtland Area Office

DOE/OKSO - DOE/Office of Kirtland Site
Operations

DOT - Department of Transportation
DP — Defense Programs

dpm - disintegrations per minute
DU - depleted uranium

EA - environmental assessment
EBA - evaluation-basis accidents

ECL/ADM - environmental checklist/action
description memorandum

ECF - Explosive Components Facility

EDE - effective dose equivalent

EID - Environmental Information Document
EOC - Emergency Operations Center

EOD - Explosives Ordnance Disposal

EPA - Environmental Protection Agency
ER - environmental restoration

ES&H - environment, safety, and health

eV — electron volt(s)

FAIT - Facilities Asbestos Implementation
Team

FGR - flue gas recirculation
FHA - fault hazard analysis

FLAME - Fire Laboratory for the
Authentication of Models and Experiments

FMEA - failure modes and effects analysis
FONSI - finding of no significant impact
FPAC - firing pad access control

fpm — feet per minute

fps — feet per second

FREC - fuel ringed external cavity

FSID - Facilities and Safety Information
Document

FSU — Former Soviet Union
ft — foot or feet

ft* — cubic foot

FTE - full-time equivalent

FY - fiscal year
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ACR-3

g — gram(s)

g — gravitational acceleration

gal — gallon(s)

GIF — Gamma Irradiation Facility

GPS - Global Positioning System

GRUMP - General Repetitive Universal Multi-

Purpose (pulser)

GWPP - Groundwater Protection Program
HA - hazards analysis

ha — hectare(s)

HARP - Hazard Aggregation Rollup Process
HC - hazard category

HCF - Hot Cell Facility

HCPI - Hazardous Chemicals Purchase
Inventory

HEPA - high-efficiency particulate air (filter)

HERMES III - High-Energy Radiation
Megavolt Electron Source 111

HMX - octohydrotetranitrotetrazocine
HNAB - hexanitrostilbene
HPGe - high-purity germanium

HVAC - heating, ventilation, and air
conditioning

HWMF - Hazardous Waste Management
Facility

Hz - hertz
I -iodine

IBEST - ion beam surface treatment

ICF - inertial confinement fusion
ICS - instrumentation and control system

IEEE - Institute of Electrical and Electronics
Engineers

IDLH - immediately dangerous to life and
health

IGSV - In-Ground Storage Vault
IHE - insensitive high explosives
IMP - Intermediate Pulser

IMRL - Integrated Materials Research
Laboratory

in. — inch(s)
ISMS - Integrated Safety Management System
IST - initial source terms

IWFO - Intelligence Work for Others
J — joule(s)

KAFB - Kirtland Air Force Base

k — kilo- (prefix for one thousand)

(- liter(s)

Ib — pound(s)

LARPS - Large Aircraft Robotic Painting
System

LENSTM - laser engineered net shaping
LEVIS - laser evaporation ionization source
LEWS - lightening early warning system

LIBORS - laser ionization based on resonant
saturation (system)
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LICA - low-intensity cobalt array

LIHE - Light Initiated High Explosive
LIVA - linear induction voltage adder
LLMW - low-level mixed waste

LLW - low-level waste

LMPL - Liquid Metal Processing Laboratory
LPF - leak path factor

LTCC - low-temperature co-fired ceramic
LWDS - Liquid Waste Disposal System

m — meter(s) or milli- (prefix for 10, or one-
thousandth)

n — micro- (prefix for 10°°, or one-millionth)

M — mega- (prefix for 10°, a millionfold) or
million

MA — mega-ampere(s)

MACCS - MELCOR Accident Consequence
Code System

MCL - maximum contaminant levels
MCM - multi-chip modules

MDL - Microelectronics Development
Laboratory

MEI — maximally exposed individual

MESA - Microsystems & Engineering Sciences
Applications (Complex)

mi — mile(s)
MIPP - Medical Isotopes Production Program

MITE — magnetically insulated transmission
experiment

MITL — magnetically insulated transmission
line

mm — millimeter(s)
Mo — molybdenum

MOCVD - metallorganic chemical vapor
deposition

MPC - microsecond pulse compressor
mrem — millirem(s)

MSDS — material safety data sheet
MTA - Marx trigger amplifier

MTG - Marx trigger generator
MTRU - mixed transuranic

MUSE - multidimensional, user-oriented
synthetic environment

MY — megavolt(s)

MW - megawatt(s)

MWL - Mixed Waste Landfill
NA - not applicable

NAGPRA - Native American Graves Protection
and Repatriation Act of 1990 (NAGPRA)

NAPD - not available for public distribution

NASA - National Aeronautics and Space
Administration

NEC - National Electrical Code
NEPA - National Environmental Policy Act

NESHAP - National Emission Standards for
Hazardous Air Pollutants

NEST - Nuclear Emergency Search Team
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NFA - no further action

NFPA - National Fire Protection Association
NG - nitroglycerin

NGF - Neutron Generator Facility

NHZ - nominal hazard zone

NIF - National Ignition Facility

NMAC - New Mexico Administrative Code

NMED - New Mexico Environment
Department

NO, - nitrogen oxide(s)

NN - nonnuclear

NR - not reported

NRC - Nuclear Regulatory Commission

NRU - neutron radiography unit

NSA - National Security Agency

NSTTF - National Solar Thermal Test Facility
ODMS - oxygen deficiency monitor system
OP - operating procedure

O&SHA - operating and support hazard
analysis

OSHA - Occupational Safety and Health
Administration

PADI - Professional Association of Diving
Instructors

PBFA - Particle Beam Fusion Accelerator
PBX - plastic bonded explosives

PCB - polychlorinated biphenyl

PCE - tetrachloroethene

PDFL - Photovolataic Device Fabrication
Laboratory

Pe — probability of event occurring per year

PETL - Processing and Environmental
Technology Laboratory

PETN - pentaerythritol tetranitrate

PFL - pulse-forming lines

PHS - primary hazard screening

pico (or p) — prefix for one-trillionth (102

PKID - point kinetics, one-dimensional
(thermal analysis code)

PMMA - polymethyl methacrylate
ppm — parts per million

PPS - plant protection system
PQL - practical quantitation limit
psi — pounds per square inch

PV — photovoltaic

R - roentgen (unit of absorbed radiation dose
exposure)

R&D - research and development
rad — radiation absorbed dose
RCF - refractory ceramic fiber

RCRA - Resource Conservation and Recovery
Act of 1976

TCSC - Radiological and Criticality Safety
Committee

RCT - radiological control technician
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RDX - hexahydrotrinitrotriazine
RF - radio frequency
RGD - radiation-generating device

RHEPP - Repetitive High-Energy Pulsed
Power

RITS - Radiographic Integrated Test Stand
RMMA - radioactive material management area

RMWMF - Radioactive and Mixed Waste
Management Facility

RO/DI/UPW - reverse osmosis deionized ultra
pure water

ROD - record of decision

RP - rapid prototyping

rpm — revolutions per minute

RTP - Repetitive Test Pulser

RTYV - room-temperature vulcanize
s — second(s)

SABRE - Sandia Accelerator and Beam
Research Experiment

SA - safety assessment

SAD - safety assessment document
SAR - safety analysis report

SCB - steel confinement box

scf — standard cubic feet

SDI - Strategic Defense Initiative
SER - safety evaluation report

SF¢ — sulfur hexafluoride

SGB - shielded glove box

SHA - system hazard analysis

SIH - standard industrial hazard

SL - stereolithography

SNL - Sandia National Laboratories

SNL/NM - Sandia National Laboratories/New
Mexico

SNM - special nuclear material
SOP - standard operating procedure

SPHINX - Short-Pulse High Intensity
Nanosecond X-Radiator

SPR - Sandia Pulsed Reactor

STAR - Shock Thermodynamics Applied
Research Facility

STB - steel transfer box

STF - Subsystem Test Facility

STP - storage/transfer pool

SVOC - semi-volatile organic compounds

SWEIS - site-wide environmental impact
statement

SWISH - small wind shield

SWMU - solid waste management unit
T&E — threatened and endangered

TA — Technical Area

TAG - Tijeras Arroyo Groundwater
(Investigation)

TATB - triaminotrinitrobenzene

Te — technetium



Acronyms and Abbreviations
SNL/NM CY2002 SWEIS Annual Review

ACR-7

TCE - trichloroethene
TEDE - total effective dose equivalent

TESLA - Tera-Electron Volt Energy
Superconducting Linear Accelerator

TNT - trinitrotoluene

TOX - total halogenated organics

TRU - transuranic

TSCA - Toxic Substances Control Act
TSPI - Time-space-position information
TSR - Technical Safety Requirement
TTF — Thermal Treatment Facility

TW — terawatt(s)

UGT - Underground Test (Program)
UL - Underwriters Laboratory

UNO - United Nations Organization (hazard
classification and compatibility group)

USAF - U.S. Air Force

USQ - unreviewed safety question
UST - underground storage tank
UV - ultraviolet

V - volt(s)

VDL - vacuum diode load

VIS - vacuum insulator stack

VMAS - virtual manufacturing applications
system

VOC - volatile organic compounds

VR - virtual reality

W — watt

WFO - Work for Others (Program)
Xe — xenon

YAG - yttrium aluminum garnet

yr — year
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SNL/NM CY2002 SWEIS ANNUAL REVIEW

1.0 INTRODUCTION

In late 1999, the U.S. Department of Energy
(DOE) published the Sandia National
Laboratories/New Mexico (SNL/NM)
Site-Wide Environmental Impact Statement
(SWEIS) examining the environmental impacts
of three alternatives for the continued operation
of the facility (DOE, 1999). To complete the
National Environmental Policy Act (NEPA)
process, DOE issued a Record of Decision
(ROD) in early 2000 identifying the expanded
operations alternative as the preferred alternative
assessing environmental impacts for operating
SNL/NM (DOE, 2000). Under it’s NEPA
regulations, DOE must evaluate the SWEIS at
least every 5 years to determine whether it
remains adequate, if a new SWEIS should be
prepared, or if a supplement to the existing
SWEIS is needed (10 CFR 1021.330).
Consistent with this requirement, DOE/Sandia
Site Operations (SSO) plans to assess the
SWEIS in 2005.

To verify that the SNL/NM operations remain
within the analysis of environmental impacts in
the SWEIS, the SNL/NM NEPA Team, Org.
3121, collects and compiles environmental
information on the previous year’s activities.
The facilities providing information for this
annual review are consistent with the facilities
analyzed in the SWEIS. This information,
added to other updated data, will be made
available to DOE for evaluating the status of the
SWEIS in 2005.

The potential environmental impacts associated
with the SWEIS expanded operations alternative
established a bounding framework to compare
SNL/NM activities as they continue to evolve to
meet future growth and mission changes. This
Calendar Year 2002 (CY2002) SWEIS Annual
Review provides a comparison of CY2002
activities to the level of activities assessed in the
expanded operations alternative of the SWEIS.

SNL/NM is located on DOE properties within
the boundaries of Kirtland Air Force Base
(KAFB), which is adjacent to the southern
boundary of Albuguerque, New Mexico. Figure
1-1 shows the boundaries of KAFB in relation to
Albuguergue, New Mexico, and adjacent offsite
areas.

NOTE: The scope of this year’s Annual Review
shifts from a fiscal year (October through
September) to a calendar year (January through
December) of data. An additional quarter of
data (October to December 2001) is also
reported.

1.1 SWEIS Alternatives
and Analysis

In the SNL/NM SWEIS, DOE analyzed the
potential impacts of continued operations and
resource management at SNL/NM to meet
evolving DOE missions and respond to the
concerns of affected and interested individuals
and agencies (DOE, 1999, 2000). The analysis
included three alternatives—Reduced
Operations, No Action, and Expanded
Operations (DOE’s Preferred Alternative)—that
would meet the purpose and need for agency
action and would support existing and potential
program-related activities at SNL/NM.

Under the reduced operations alternative, DOE
and interagency programs and activities at
SNL/NM were analyzed at the minimum level of
operations needed to maintain SNL/NM
facilities and equipment in an operational
readiness mode. Under the no action alternative,
ongoing DOE and interagency programs and
activities at SNL/NM were analyzed to continue
the status quo, that is, operating at planned
levels as reflected in current DOE management
plans.

Under the expanded operations, the preferred
alternative, DOE and interagency programs and
activities at SNL/NM were analyzed to increase
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to the highest reasonable activity levels that
could be supported by current facilities,
including specifically identified potential
expansion and construction of new facilities for
future actions. Environmental impacts analyzed
under this alternative provided a bounding
analysis against which to track changes to
SNL/NM operations.
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1.2 Goals

The information included in the SWEIS Annual
Review identifies the changes or modifications
to SNL/NM facilities and operations and the

environment associated with these changes over

the past year. To support this goal, the Annual
Review provides information on SNL/NM
activities by:

e Comparing the major changes and
modifications of SNL/NM facilities and
operations made during the past year to the
SWEIS (DOE, 1999).

e Providing SNL/NM and DOE with
information on trends and issues from

changes in environmental impacts associated

with SNL/NM operations.

1.3 Scope

Information presented in the CY2002 SWEIS
Annual Review is drawn primarily from
available SNL/NM databases and reports
collected yearly or according to established
reporting schedules. Using existing sources of
information minimizes the burden to ongoing
research and development activities and aids in
controlling the costs associated with collecting,
validating, and reporting data. This report does
not include data required to support extensive,
detailed environmental impact assessment and
modeling, such as accident risk analysis and
transportation data. This level of detail is
expected to be collected at the time DOE
prepares an analysis on the status of the SWEIS
in 2005.

1.4 Data Groups

The SWEIS Annual Review is organized to
provide the following CY2002 environmental
information on SNL/NM operations:

e Chapter 2 provides an update of SNL/NM
site-wide operations information reported in
the SWEIS, including aggregated site data
such as total SNL/NM workers, total payroll
and expenditures, annual worker and public

radiation doses, utility usage, air emissions,
water consumption and wastewater
discharge, and similar information. This
information is compared to the SWEIS
(DOE, 1999).

Chapter 3 provides a summary of additions
and modifications to SNL/NM operations,
along with an update of selected and notable
facility operations. Types and levels of
CY2002 operations are compared to
information included in the SWEIS (DOE,
1999; SNL, 1999a).

Chapter 4 provides information and CY2002
data for selected facilities compared to
projected data for the SWEIS expanded
operations alternative. The types of data
collected include material usage, waste
generated, air emissions, process
requirements (i.e., process water, process
electricity, and boiler needs), and number of
workers supporting facility operations.

Chapter 5 provides CY2002 data for notable
facilities compared to projected data
collected for the SWEIS analysis. This
information includes current operations and
capacities, and a summary of CY2002
operations.

Appendix A provides a summary of activities
and hazards associated with SNL/NM
individual general, special, and highbay
laboratories with new Primary Hazard
Screening forms prepared since the
publication of the SNL/NM Facilities and
Safety Information Document (FSID) and the
SWEIS (DOE, 1999; SNL, 1999a).

Appendix B provides a summary of
SNL/NM chemical usage (chemicals of
concern identified in the SWEIS), including
changes in hazardous chemical use and
guantities.

Appendix C provides data for the 4th quarter
(Q4) (October through September) of
CY2001 for 12 SNL/NM resource areas and
34 selected facilities analyzed in the SWEIS.
(DOE, 1999).
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2.0 SUMMARY OF CY2002
SITE-WIDE OPERATIONS AT SNL/NM

Published by the U.S. Department of Energy
(DOE) in 1999, the SNL/NM Site-Wide
Environmental Impact Statement (SWEIS)
analyzed the potential direct, indirect, and
cumulative environmental impacts of continuing
to operate SNL/NM in three alternative modes
of operation. The three modes analyzed
included a no-action alternative, a reduced
operations alternative, and an expanded
operations alternative (DOE, 1999). Within the
SWEIS, the detailed impact analysis was
specific to SNL/NM’s major “selected”
facilities. The more general site-wide analysis
was limited to resource and issue areas that
allowed an overall operational rollup and
analysis. In nearly all cases, the consequence
analysis of potential site-wide impacts focused
on potential impacts to human health, air quality,
water quality and quantity, and biological
resource issues.

Although this chapter focuses on CY2002
operations data rolled up for all of SNL/NM, in
a few cases, it also includes information on
specific impacts, e.g., worker doses from
radioactive air emissions or other sources.
Because SNL/NM routinely assesses these
impacts, using standard methodologies that were
also used in the SWEIS, this information can be
compared to baselines and projections included
in the SWEIS. A number of other operations
parameters, such as material inventories or
material usage, however, are not included in the
Annual Review, because these data are not
routinely collected by SNL/NM and would
require a specific data collection effort and
analysis more appropriate for when the SWEIS
would be reassessed in 2005.

Information included here compares actual
CY2002 operating data from twelve resource
areas to projected activities (and associated
impacts) analyzed in the SWEIS. These
resource areas include land use, infrastructure,
geology and soils, water resources and
hydrology, biological and ecological resources,

cultural resources, air quality, human health and
worker safety, transportation, waste generation,
and socioeconomics. Specific resource areas are
presented with the following details:

e Infrastructure includes information on water
use, electrical consumption, and wastewater.

e Air quality includes information on criteria
pollutants, hazardous air pollutants, and
radiological emissions.

e Waste generation includes information on
hazardous waste, mixed waste, and solid
waste.

e Socioeconomics includes information on the
number of employees and total budget.

2.1 Land Use

In CY2002, SNL/NM land use designations
within Kirtland Air Force Base (KAFB)
remained essentially the same as those discussed
in the SWEIS. However, a memorandum signed
on March 11, 2002 granted SNL/NM the first
right of refusal for locating future non-sensitive
facilities in support of Sandia programs and
missions on the Eubank Tract, which is
Federally-administered property located outside
the KAFB fence on the west side of Eubank
Boulevard, approximately 4 to /2 mile north of
the existing Eubank Boulevard gate.

(SNL, 2002)

2.1.1 La Semilla Buffer Zone

During FY2001, DOE signed a 99-year lease
renewal with the State of New Mexico Land
Office for use of a 2,750-acre (ac) (1,113-
hectare [ha]) buffer zone along the western
boundary of KAFB. This buffer zone, known as
La Semilla, provides margins of safety and
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sound buffers for SNL/NM testing activities at
the 10,000-Foot Sled Track. The La Semilla
buffer zone is bordered by KAFB on the north
and east, the Pueblo of Isleta reservation on the
south, and the planned Mesa del Sol residential
development on the west. The buffer zone is
land held in trust by the State of New Mexico
Land Office for the benefit of the University of
New Mexico.

Planned use of the buffer zone would include
hiking and biking trails connecting different
areas. There are also plans for a renewable
resource research park, an environmental
education campus, a native plant garden and
arboretum, a wildlife rehabilitation center and
rangeland, and reclamation research areas.

The primary role of La Semilla is to act as a
buffer between the military base and Mesa del
Sol. DOE has leased the property in the past to
minimize impacts to any future residential uses
that would be exposed to the sounds and
vibrations common to Sled Track operations.

(SNL, 2001a)

2.1.2 Isleta Pueblo Buffer Zone

The Isleta Pueblo is adjacent to the south
boundary of KAFB. For many years, DOE has
leased 6,346 ac (2,570 ha) from the Pueblo to
provide a safety buffer zone for the 10,000-Foot
Sled Track in Tech Area III (TA-III). During
CY2002, DOE continued to assess future testing
requirements and the need to renew the lease for
this buffer zone, but no actions were taken to
actually renew the lease.

(SNL, 2001a)

2.1.3 Manzano Storage Facility

DOE has obtained land-use permits from the
U.S. Air Force (USAF) for SNL/NM to use
numerous bunkers at the Manzano Storage
Facility. SNL/NM continued to use the leased
bunkers in CY2002 primarily for the storage of
hazardous material and waste.

(SNL, 2001a)

2.1.4 Land-Use Permits

The USAF has granted numerous land-use
permits to DOE for SNL/NM use of Air Force or
Air Force-controlled properties within KAFB.
These land-use permits are usually limited to 5
years, but in a few cases, can extend up to 25
years in length. In CY2002, the DOE requested,
in support of SNL/NM programs, a total of ten
project-related modifications to existing land-
use permits, three new land-use permits, six
land-use permit renewals, and one termination of
a land-use permit from the USAF.

(Williams, 2003)

2.2 Infrastructure

SNL/NM's infrastructure includes facilities and
systems for water, sanitary sewer, storm drain,
steam, chilled water, electrical transmission,
electrical distribution, communications, roads,
and parking that support the TAs and those
facilities located on property permitted from the
USAF. Sandia’s utility infrastructure must
provide consistent and reliable service and
sufficient capacity to meet its mission
requirements. As the systems age, the burden on
operations and maintenance requirements will
increase and the laboratories’ mission capability
will be affected. Sandia has set a corporate target
of maintaining at least 90 percent of each utility
system in “good” condition (i.e., the systems are
robust, require no major upgrades or
replacements for at least 15 years, and have
capacity to meet current and projected future
mission requirements). According to the Sandia
National Laboratories FY2003 National Nuclear
Security Administration Ten-Year
Comprehensive Site Plan (for FY2003 —
FY2013), of the seven New Mexico utility
systems (i.e., water distribution, sanitary sewer,
storm drain, gas, steam, electrical power, and
telecommunications), only the gas and electrical
power systems are at or above the corporate
target.

(SNL, 2001a, 2001b, 2002)
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2.2.1 Natural Gas

There have been no changes in the natural gas
distribution system since publication of the
SWEIS. Table 2-1 presents natural gas usage by
SNL/NM in CY2002. The total gas
consumption for CY2002, 510 million standard
cubic feet (M scf) (14.4 billion liters [B £]) was
slightly above the usage analyzed in the SWEIS
baseline (495M scf) (DOE, 1999). The Steam
Plant produced 416 million pounds (M 1b) of
steam in CY?2002, which was for all of
SNL/NM’s needs, plus some of the USAF’s
requirements. This number is down
significantly from FY2001 figures for two
reasons: FY2001 had a much colder winter than
in CY2002, and beginning in CY2002, the
USAF began a project to be removed from
SNL/NM's steam distribution process, and
convert to direct-fired boilers at their buildings.
It is expected that the CY2003 figures will be
even lower. Note: the natural gas usage given in
the SWEIS Annual Review — 2001 was not
correct. The correct total gas use in FY2001
was 471M scf (13.3B £). (This is the volume
under sea level pressure, not at 12.14 pounds per
square inch (psi), which is the “contract” gas
pressure for SNL/NM’s elevation.)

(Wrons, 2003)

2.2.2 Electricity

SNL/NM is supplied with electrical power
through a contract with the Public Service
Company of New Mexico. Table 2-1 shows the
SWEIS baseline and expanded use of electricity
compared to the CY2002 electrical usage of
211,000 megawatt-hours. The CY2002 total
usage is 7 percent above the estimated total
annual usage analyzed under the SWEIS
expanded operations alternative.

(Wrons, 2003; DOE, 1999)

2.2.3 Water

SNL/NM is supplied with water through KAFB
wells, with additional supplies provided during

peak demands by the City of Albuquerque.
Table 2-1 shows the SWEIS baseline and
expanded operations water use compared to the
CY2002 water use of 451M gallons (gal) (1.71
billion liters [B €]). This is 44 M gal (167M ¢)
below the quantity analyzed in the SWEIS
expanded operations alternative. The CY2002
total usage represents 91 percent of the
estimated total annual usage analyzed under the
SWEIS expanded operations alternative. The
higher water usage in CY2002 compared to
previous years was due to a number of factors,
including increased SNL/NM construction, an
increased load on irrigation and cooling tower
requirements due to a hot summer, and water
line breaks that occurred during four months of
the year.

(Aragon, 2003)

2.3 Geology and Soils

For the Environmental Restoration (ER) Project,
the SNL/NM SWEIS discussed 182 locations of
potential soil contamination on DOE and KAFB
properties resulting from past SNL/NM
activities. Since publication of the SWEIS, 86
subsite locations including 61 Non-ER Septic
Systems were added to the original 182
locations, for a total of 268 sites. Of these, 166
have been proposed to the New Mexico
Environment Department (NMED) as requiring
no further action (NFA) because no
contamination was found, or contaminant levels
were below risk- or regulatory-based criteria, or
cleanup has been completed. For the SWEIS
baseline year (1996) only 48 sites had received
approved NFAs. By November 2001, the total
of NFA approvals reached 137. Of the
remaining 131 sites, five are active and will
remain on the operating permit, 61 sites are
undergoing regulatory review, and 65 sites
require final documentation, additional
investigation, or cleanup.

In CY2000, the ER Project began planning the
transition from cleanup and disposal operations
to long-term stewardship responsibilities for
monitoring and maintenance operations.
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Completion of ER Project work is currently
scheduled for 2006; however, the final schedule
is highly dependent upon funding and regulatory
approval (Freshour, 2003).

Excavation of the Chemical Waste Landfill
(CWL, ER Site 74) was completed in February
2002 to a maximum depth of 30 feet below
ground surface. A total of over 52,000 cubic
yards of soil and waste debris were excavated,
segregated, and managed as part of the Landfill
Excavation Voluntary Corrective Measure
(VCM) project. Approximately 89 percent of
the excavated material was moved to the
adjacent Corrective Waste Management Unit
(CAMU) for treatment and/or final disposal.
Approximately 11 percent of the excavated soil
was returned to the excavation as backfill
material based on risk screening criteria. Less
than 1 percent of the excavated waste will
require off-site disposal at a permitted disposal
facility.

Backfilling the excavation started in June 2002
and was temporarily suspended in August 2002
after reaching the initial goal of 40 percent
complete. Completion of backfilling operations
is planned for 2003. Final activities associated
with waste management and closure of the site
operational boundary are ongoing. The draft
final report for the Landfill Excavation VCM
was completed by the end of 2002. The report
contains a risk screening assessment that
documents final verification that soil sample
results for the excavation and backfill materials
meet the risk-based criteria approved by the
NMED. Preparation of the Corrective Measures
Study (CMS) Report was initiated in late 2002
and will be submitted to the NMED in 2003
along with the Remedial Action Proposal and
Post-Closure Care Plan and Permit Application.
These documents will define the path to final
closure of the CWL, including final cover
requirements for the excavation, and continued
post-closure care and groundwater monitoring.

The groundwater monitoring program at the
CWL continues to show that all volatile organic
compounds, including trichloroethene (TCE),
are below the drinking water standards, in all

monitoring wells. This trend started after the
completion of the Vapor Extraction VCM
(active extraction phase) in August 1998 and
demonstrates the success of this program.

(Mitchell, 2003)

2.4 \Water Resources and
Hydrology

Groundwater beneath KAFB occurs primarily in
the Albuquerque-Belen Basin aquifer, currently
the sole source of drinking water for
Albuquerque and surrounding communities.
Depth to regional groundwater ranges from 400
feet (ft) to 500 ft (122 meters [m] to 152 m) for
the SNL/NM TAs. A shallow water zone is
perched above the regional aquifer. West of
TA-II, depth to the shallow water zone is
approximately 280 ft. The shallow water zone
dips to the southeast and merges with the region
east of the KAFB landfill. Basin-wide
groundwater levels have been decreasing for
more than 30 years, the result of groundwater
withdrawal by municipal and private wells
exceeding the rate of groundwater recharge. In
CY2002, KAFB withdrew 1.13 billion gallons
(B gal) (4.28B () of groundwater, of which
SNL/NM used 451 million (M) gal (1.71B ).

(Aragon, 2003)

Water levels in almost all regional wells across
KAFB continued to decline in CY2002. A
prominent water-level depression is present on
the west side of KAFB, with water-level
declines up to 1.4 ft (0.4 m) per year.

During CY2002, groundwater samples were
collected and analyzed by the Groundwater
Protection Program (GWPP) and the ER Project
quarterly, biannually, or annually, from 87
monitoring wells. Results from both groups
were compared to maximum contaminant levels
(MCLs) established by the U.S. Environmental
Protection Agency (EPA), and derived
concentration guides (DCGs) for radionuclides,
established by DOE (Lauffer, 2003).
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2.4.1 Groundwater Protection
Program — Groundwater
Surveillance Sampling

Annual sampling was conducted in a total of ten
wells and one spring in CY2002 by the GWPP.
Analyses were conducted for metals, volatile
organic compounds (VOCs), inorganics
(including nitrate and cyanide), phenolics,
alkalinity, total halogenated organics (TOXs),
gross alpha, gross beta, and radionuclide
activities. Beryllium in the water sample from
Coyote Springs exceeded the MCL of 4
micrograms per liter (ug/€). The beryllium
concentration measured was 6.14 ug/€. The
sample from the Explosives Ordnance Disposal
(EOD) Hill well exceeded the gross alpha MCL
of 15 picocuries per liter (pCi/t). The elevated
gross alpha concentrations are due to natural
conditions associated with the geology at this
site and are not the result of contamination
caused by activities conducted at KAFB.

(Lauffer, 2003)

2.4.2 Mixed Waste Landfill
Groundwater Sampling

Mixed Waste Landfill (MWL) annual
groundwater sampling was conducted in five
wells in April 2002. Quarterly sampling was
conducted in 2 relatively new wells, MWL-
MWS5 and MWL-MW6. Groundwater samples
were analyzed for VOCs, semi-volatile organic
compounds (SVOCs), Target Analyte List
(TAL) metals and total uranium, nitrate plus
nitrite, major ions, and radionuclides. No VOCs
were detected above MCLs. Chromium
exceeded the EPA MCL for one drinking well.
The presence of chromium is attributed to the
corrosion of stainless steel well screens. Other
wells with stainless steel screens had detectable
chromium and nickel concentrations. No
radionuclide activity exceeded regulatory
criteria.

(Laufter, 2003)

2.4.3 Chemical Waste Landfill
Groundwater Sampling

Biannual sampling was conducted at 11
Chemical Waste Landfill (CWL) monitoring
wells. Analysis was conducted for VOCs,
SVOCs, totals metals, polychlorinated biphenyls
(PCBs), herbicides, cyanide, total sulfide and
dissolved chromium (40 CFR 264, Appendix
IX). Chromium was detected at a concentration
exceeding the EPA MCL in four wells. The
chromium exceedance is due to the corrosion of
stainless steel well screens. No other analytes
exceed regulatory maximum concentration
guidelines.

(Lauffer, 2003)

2.4.4 Tech Area 'V (TA-V)
Groundwater Sampling

Quarterly sampling at TA-V was conducted at
13 wells in CY2002. Analytes included VOCs,
metals, nitrate, perchlorate, and radionuclide
activities. TCE has consistently been detected in
one well (LWDS-MW1) at levels up to 17 ug/L.
The MCL for TCE is 5 pg/€. The most likely
source of the TCE is the drain field for the
Liquid Waste Disposal System (LWDS). One of
the newly installed monitor wells, TAV-MWS§
had a TCE concentration of 6.09 pg/f during the
February quarterly sampling. Nitrate
concentrations in LWDS-MW1 were at 12.7
milligrams per liter (mg/() during two quarters.
This exceeds the MCL of 10 (mg/{).

(Lauffer, 2003)

2.4.5 Tijeras Arroyo
Groundwater Sampling

Wells in the Tijeras Arroyo Groundwater (TAG)
Investigation area are completed either in the
regional aquifer or in a localized shallow
groundwater system. Fourteen shallow
groundwater system wells and twelve regional
monitoring wells were sampled quarterly in
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CY2002. TCE and tetrachloroethene (PCE)
have been identified in the shallow groundwater
system at levels slightly above the MCL of 5.0
ug/t. The highest level of TCE was 7.5 ug/t,
which was found in TA2-W-26 during the
March/April quarterly sampling. TCE was also
measured at 7.23 pg/l in a new well, WY O-4.
PCE has been found in TA-W-26 samples at
levels slightly above the MCL of 5.0 pg/t. The
highest level of 8.1 pg/t was reported from the
March/April sampling event. Nitrate is also a
contaminant of concern in the TAG
Investigation, and samples from four wells
showed elevated nitrate levels. The highest
nitrate concentration was reported for TJA-4, a
regional well. The reported concentration of 49
mg/L exceeds the MCL of 10 mg/{. No other
analytes exceeded maximum regulatory criteria.

The TAG Investigation area, which presently
includes SNL/NM’s TAs I and II, has a long
history of industrial tenants that have occupied
the area prior to SNL/NM’s presence. Past
SNL/NM operations have also had the potential
to contaminate the groundwater. Currently, the
source of contaminants, such as TCE, has not
been identified. Due to the complex nature of
potential past contaminant scenarios, the source
of groundwater contaminants may never be
definitively identified.

(Lauffer, 2003)

2.4.6 Coyote Canyon Test Area
Groundwater Sampling

Groundwater sampling in the Coyote Canyon
Test Area was conducted for three quarters of
CY2002 at three monitoring wells. This area
includes the general vicinity associated with the
active Burn Site Facility in Lurance Canyon.
The Burn Site Facility conducts thermal tests
using jet fuel, gasoline, and diesel. Low levels
of petroleum products and other VOCs have
been detected in two of the three monitoring
wells onsite. Other analytes included SVOCs,
explosives, metals, phenolics, and various
anions, including nitrate. Nitrate has been
detected consistently in two wells. The highest

level was reported at 21.8 mg/{ in CYN-MW1D.
The MCL for nitrate plus nitrite is 10 mg/€. All
petroleum products were detected only at trace
levels.

(Lauffer, 2003)

2.4.7 Drains and Septic Systems

Quarterly groundwater sampling of four new
wells associated with the Drains and Septic
Systems (DSS) investigation was initiated in
July of 2002. Eight quarters of sampling are
planned for these wells. Groundwater samples
were analyzed for VOCs, SVOCs, High
Explosives (HE) compounds, total Resource
Conservation and Recovery Act (RCRA) metals,
hexavalent chromium, total cyanide, nitrate plus
nitrite, and major anions and cations. No VOCs
and SVOCs were detected. A trace
concentration of an explosive compound was
detected in one of the wells, CTF-MW3. The
only analyte to exceed regulatory maximum
concentrations was arsenic, which was reported
at 0.0705 mg/¢ in well CTF-MW2. In
comparing the data to the data from another well
in the vicinity that has elevated concentrations of
arsenic due to natural processes, the arsenic
levels in CTF-MW?2 appear to be of natural
origin.

(Lauffer, 2003)

2.5 Biological/Ecological
Resources

Continued long-term restricted access and
limiting planned development have generally
provided protection, benefiting biological
resources within the boundaries of KAFB. This
benefit continued in CY2002, with no identified
Federal threatened and endangered (T&E)
species issues at SNL/NM.

Grassland vegetation in open areas of KAFB,
the Albuquerque International Sunport, and
SNL/NM provides habitat for Gunnison’s prairie
dog (Cynomys gunnisoni) and subsequently for
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the western burrowing owl (Athene cunicularia

hypugea). Although the western burrowing owl
is not a T&E species, it is a migratory, nongame
bird protected under the Migratory Bird Treaty

Act.

Current management practice regarding prairie
dogs is conservation of their habitat for later use
by burrowing owls. Conservation efforts are
also underway with the State of New Mexico to
protect the black-tailed prairie dog (Cynomys
ludovicianus) as a candidate for federal T& E
listing. To date, however, routine biological
surveys have not identified this species within
KAFB boundaries.

In all areas where potential ground disturbance
is proposed, i.e., construction, renovation, or
decommissioning activities, SNL/NM performs
surveys to detect resident prairie dogs,
burrowing owls, and other migratory birds. To
reduce the impacts to prairie dogs from
construction, SNL/NM makes an effort to
stimulate relocation of prairie dog populations
by a light grading of the ground surface prior to
major ground disturbance. Once the ground
cover is removed, the prairie dogs seek a new
area of habitation. Burrowing owl nests are
avoided as much as possible, or if necessary, the
birds can be relocated by qualified handlers to
an undisturbed area.

In CY2002 and preceding years, SNL/NM
conducted annual ecological monitoring studies
at various SNL sites throughout the Kirtland
Federal Complex (KFC) for sensitive species.
This monitoring has included 15 to 20 surveys
each summer for the western burrowing owl.

An inventory of biological and ecological
resources compiled for preparation of the
SWEIS is included the SNL/NM Environmental
Information Document (EID) (SNL, 1999b).
The SNL/NM Annual Site Environmental
Report (ASER) provides environmental
compliance summaries (SNL, 2003a). Processes
and procedures directing the management of
sensitive species and habitat are included in the
SNL Environment, Safety & Health Manual
(SNL, 2003Db).

2.6 Cultural Resources

There are 455 recorded prehistoric and historic
archaeological sites within the boundaries of
KAFB and the associated buffer zones. The
prehistoric archaeological sites include some
that date to before AD 1540 (the initiation of
Spanish exploration of the area); the historic
archaeological sites include sites, buildings, and
structures dating from AD 1540 to 1948.

Cultural resources in areas used by SNL/NM
continue to benefit from the protection provided
by restricted access, compliance with applicable
regulations, and established procedures for the
protection and conservation of these resources.
There are no known archeological sites on DOE-
owned land within KAFB. To date, no
traditional cultural properties have been
specifically identified within SNL/NM TAs
however, several tribes have requested that they
be consulted under the Native American Graves
Protection and Repatriation Act of 1990
(NAGPRA) if human remains are discovered
during excavations related to SNL/NM
activities.

In 2002, SNL/NM conducted historic
assessments of buildings and structures
scheduled for renovation or demolition. DOE
and SNL/NM consulted with the New Mexico
State Historic Preservation Officer (SHPO) on
these properties. Two buildings (Building 852
and Building S9800B) were found to be
historically significant, and the SHPO concurred
with the decision to fully document them prior
to demolition (Bonaguidi, 2003).

2.7 Air Quality
2.7.1 Radiological Air Quality

Radioactive airborne emissions from point
sources (i.e., stacks) during CY2002 totaled
~26.03 curies (Ci), less than the 19,311 Ci
analyzed in the SWEIS expanded operations
alternative. The two largest contributors were
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the Neutron Generator Production Facility
(NGPF) and the Annular Core Research Reactor
(ACRR). The NGPF stack emissions totaled 15
Ci and accounted for ~58 percent of the
SNL/NM total, but were less than the projected
level for expanded operations of ~156 Ci for
trittum. Emissions from the ACRR were ~10.6
Ci, and accounted for 41 percent of the SNL/NM
total. The emissions represent 136 percent of
the projected level for expanded operations of
7.8 Ci/yr for this selected facility. The rise in
the ACRR’s estimated release was due to
increased operational requirements for the
reactor. Other sources of radioactive air
emissions were present at four other primary
facilities located throughout SNL/NM. There
was one primary National Emission Standards
for Hazardous Air Pollutants (NESHAP) source
facility that reported zero emissions. In
CY2002, the eight primary radionuclide air-
emission sources at SNL/NM used to calculate
dose estimates to the public were:

e ACRR, Defense Programs (DP)
configuration

e NGPF

e Sandia Pulsed Reactor (SPR)
e Hot Cell Facility (HCF)

e 7 Accelerator

e Radioactive and Mixed Waste Management
Facility (RMWMF)

e Chemical Waste Landfill (CWL)
e Mixed Waste Landfill (MWL)

The criterion for a facility to be a primary
NESHAP source is that the facility is required to
perform some form of measurement to
determine its production rate of airborne
radioisotopes; the result is that the primary list
will vary from year to year. Annual
radionuclide air-emission estimates for the
primary sources are made using one of the
following methods:

¢ Continuous stack monitoring, such as at the
NGPF and the RMWMEF.

e Periodic measurements of the radionuclide
production rate, multiplied by the annual
facility energy output or shot history, such
as at the ACRR and SPR.

e  Measurements of radionuclide
concentrations in soils or facilities,
multiplied by a conservatively high estimate
of the release fraction, such as at the CWL.

The ACRR, medical isotopes production
configuration, was removed from the list, since
the production of molybdenum-99 (Mo-99) is
currently in suspension.

The High-Energy Radiation Megavolt Electron
Source III (HERMES III) was removed from the
primary NESHAP source list as of CY2001,
because it was determined that confirmatory
emissions measurements had been performed for
a sufficient length of time to adequately
characterize the radionuclide production rate in
the facility. In addition, the dose to the public
resulting from HERMES III emissions has
consistently been a small fraction of the overall
dose from all Sandia emissions sources (less
than 0.01 percent of the total SNL/NM dose).

The Z Accelerator was added to the NESHAP
list with the start of experiments involving the
irradiation of deuterium targets, resulting in the
production and emission of tritium. The tritium
emissions have been conservatively estimated
based on measured parameters within the
facility, thus it was categorized as a primary
source. In addition, the Z Accelerator conducted
experiments resulting in depleted uranium and
stainless steel activation product emissions in
CY2002.

The Radiographic Integrated Test Stand (RITS)
is not on the primary source list because,
although installation of the accelerator began in
CY2002, the facility is not expected to be fully
operational until 2004.
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The Explosive Components Facility (ECF) was
included in the SWEIS air quality analysis in
expectation of a scope of operations that was
never realized, and therefore is not included in
the current NESHAP source list.

The CWL was added to the NESHAP source list
because the levels of radioactivity in the soil and
in the landfill were higher than originally
anticipated. Emissions estimates are possible
based on measured radionuclide concentrations
in soil and the use of a conservative release
fraction. The resulting public dose from CWL
radionuclide emissions was determined to be a
relevant fraction of the total SNL/NM dose

(~1 percent); also, the project continued longer
than originally projected.

The calculated dose to the maximally exposed
individual (MEI) by the air pathway during 2002
was 2.11x107 millirem (mrem), including
contributions from stack emissions and
non-point sources such as the MWL and the
CWL. The calculated MEI dose attributable to
SNL/NM operations was 0.4 percent of the 0.51
mrem projected by the SWEIS and its Record of
Decision, and is well below the EPA emission
standard of 10 mrem/yr (DOE, 1999, 2000).

The calculated collective dose to the population
within a 50-mile (mi) (80-kilometer [km]) radius
of SNL/NM from the annual radiological air
emissions due to SNL/NM operations was
6.79x107 person-rem and would be 15.8 person-
rem per year under the expanded operations
alternative.

(Eckstein, 2003)

2.7.2 Nonradiological Air
Quality

Significant sources of nonradiological air
emissions in the Albuquerque area are motor
vehicles, wood-burning stoves and fireplaces,
and open burning. Besides Albuquerque motor
vehicle commuting, the largest contribution to
air emissions at SNL/NM are the Steam Plant
boilers that provide heat to a large number of
SNL/NM facilities. The Steam Plant continues

to account for more than 90 percent of the total
SNL/NM emission of pollutants from fixed
facilities regulated by the Clean Air Act. All
SNL/NM emissions, however, remain below
regulatory permitted levels, and are below
standards set to protect health, with an ample
margin of safety. Hazardous chemical air
emissions related to SNL/NM activities are so
small as to not require individual facility air
quality monitoring. Even so, SNL/NM
continues to reduce and limit chemical air
emissions through improved administrative and
engineering controls whenever possible.

Vehicle emissions, the dominant source of
carbon monoxide (CO) from SNL/NM activities,
are assessed because the Albuquerque/Bernalillo
county area is an EPA-designated
“maintenance” area for this pollutant. All other
sources of CO at SNL/NM remain small. In
fact, the total CO emissions associated with
SNL/NM activities are estimated to be

~3 percent of the total CO emissions generated
in Bernalillo County.

A summary of emissions of criteria pollutants
and other pollutants for CY2002 appears in
Table 2-1. Compared to the quantities analyzed
in the SWEIS expanded operations alternative,
except for CO, all hazardous emissions were
lower in CY2002. In fact, nitrogen oxides
(NOy) were down significantly, from 162.36
tons/yr to 24.7 tons/yr. The sulfur dioxide
emissions were decreased due to lower natural
gas prices in the winter of CY2002; therefore,
less diesel oil was required to be burned at the
Steam Plant than in previous years. Because
neither KAFB nor SNL/NM performed vehicle
counting during CY2002 to develop estimated
daily traffic activity related specifically to
SNL/NM operations, an estimate of CO
emissions from commuter traffic is not
available. However, because the number of full-
time employees at SNL/NM in CY2002 (6,790)
remained well below the estimated employee
population under the SWEIS expanded
operations alternative (8,417), it can be assumed
that CO emissions from commuter vehicles
would remain under the annual total estimated
for this alternative of 3,837 tons per year. This
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would be the case even if contractor employees
and students were added to the total base year
and expanded operations alternative estimates.
In addition, the SWEIS projected that SNL/NM
would be able to reduce mobile CO emissions
by 250 tons per year through improvements in
its fleet vehicle operations. Details on SNL/NM
chemical purchases for CY2002 are included in
Appendix B. Purchase estimates for chemicals
of concern are presented in categories of air
pollutants, including hazardous, toxic, and
volatile organic compounds.

(du Mond, 2003; Vigil, 2003)

2.8 Human Health and
Worker Safety

2.8.1 Human Health

The use of radiological or hazardous materials at
SNL/NM can potentially affect human health for
workers and the public. In New Mexico, the
average background radiation dose per person is
360 mrem/yr, more than 80 percent from natural
radiation sources such as radon in the soils. The
major, nonnatural source of radiation is medical
testing, which accounts for 15 percent of the
total dose. In CY2002, the maximum dose
estimate of radioactive air emissions from
SNL/NM facilities for an individual in a publicly
accessible area was 2.11x10” mrem/yr, which is
less than 0.001 percent of the background
radiation dose. The CY2002 collective dose to
the population within 50 mi was 6.79x107
person-rem/yr. Nonradiological, chemical air
pollutants are released from SNL/NM facilities
that contain chemistry laboratories or chemical
operations. These pollutant concentrations were
below safety levels established for workers in
industrial areas and diminished with increasing
distance from the sources. Environmental
monitoring data collected for CY2002 verify
that no chemical contamination reached the
public through surface water, soil, or
groundwater.

(Eckstein, 2003)

2.8.2 Worker Safety

Working conditions at SNL/NM are consistent
with those identified in the SWEIS. Workers in
some SNL/NM facilities receive an additional
dose of radiation above background radiation,
which is measured by personal radiation
monitoring devices (dosimetry badges).
Radiological workers at SNL/NM are limited to
a total effective dose equivalent (TEDE) of 100
mrem per calendar year unless DOE approves an
exception.

Accidents and Injuries

OSHA recordkeeping requirements changed
beginning in CY2002. Prior to CY2002, only
Sandia employee Occupational Injuries and
Illnesses were recorded on the OSHA Log.
Effective CY2002, in addition to Sandia
employees, the OSHA 300 Log included
employees who are not on Sandia payroll but are
supervised by Sandia staff on a day-to-day basis
(staff augmentation contractors). There were
301 reported cases of injuries and illnesses in
CY2002, compared to 326 cases analyzed in the
SWEIS expanded operations alternative (see
Table 2-1).

(Gonzales, 2003)

lonizing Radiation and Worker Exposures

Occupational radiation exposures for workers at
SNL/NM during CY2002 are summarized in
Table 2-1. The collective TEDE for the
SNL/NM workforce during CY2002 was the
same as the workforce dose of 47 mrem/yr
analyzed in the SWEIS. Also, the CY2002
report of 95 workers with a collective effective
dose equivalent (EDE) of 4.5 person-rem/yr was
below the workforce doses for the SWEIS base
year of 255 workers with an annual collective
EDE of 12 person-rem/yr.

The collective dose and average TEDE values
increased slightly over the last year. This cannot
be attributed to any particular operation (DOE,
1999; Potter, 2003).
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2.9 Transportation

During CY2002, neither KAFB nor SNL/NM
performed vehicle-counting studies to develop
estimates for daily traffic activity related to
SNL/NM operations. The number of SNL/NM
employees reported for CY2002 (6,790)
however, remains within the estimated number
of employees in the expanded operations
alternative of the SWEIS (8,417). The SWEIS
analysis estimated that 8,417 employees
working at SNL/NM would result in an
associated 14,940 commuter vehicles on KAFB.
The term ‘commuter’ includes all vehicles
operated by SNL/NM employees, contractors,
and visitors, DOE employees, and additional
support traffic, such as delivery vehicles.
Because the number of employees for CY2002
falls within the estimate in the SWEIS for the
expanded operations alternative, it can be
assumed that the traffic associated with these
employees would be bound by the SWEIS
impact analysis for this alternative.

(Vigil, 2003)

Transportation activities at SNL/NM involve the
receipt, shipment, and transfer of hazardous and
nonhazardous material and waste. However,
detailed information on the frequency of
received hazardous material, number of
chemical containers, and shipments is not
routinely collected and, therefore, is not reported
for this annual review. At the time that the
SWEIS is reviewed to determine if it still covers
SNL/NM operations, DOE may elect to collect
this information.

2.10 Waste Generation

Waste management activities at SNL/NM
includes managing (incorporating waste
minimization policies), storing, and preparing
waste for offsite disposal in accordance with
applicable federal and state regulations, permits,
and DOE orders. SNL/NM generates
nonradioactive, radioactive, and chemical waste
from research operations, maintenance,

construction, and ER activities. Comparisons of
CY2002 waste quantities to projections made
under the SWEIS expanded operations
alternative include three types: radioactive
waste, chemical waste, and other waste. Waste
volumes reported here are for routine waste
generation only, i.e., waste generated from
ongoing operations, and do not include
decontamination and demolition (D&D), or ER
waste. As the comparison of waste volumes
generated in CY2002 shows in Table 2-1,
reported waste volumes, except for solid waste,
were lower than those projected under the
SWEIS expanded operations alternative.

(Marley, 2003)

2.10.1 Radioactive Waste

SNL/NM operations generate four categories of
radioactive waste: low-level waste (LLW), low-
level mixed waste (LLMW), transuranic waste
(TRU), and mixed transuranic waste (MTRU).
In CY2002, SNL/NM generated 2,773 cubic feet
(ft*) (78.5 cubic meters [m’]) of LLW, or 28
percent of waste volume analyzed in the SWEIS
expanded operations alternative. During the
same period, SNL/NM generated 316 ft* (8.9
m’) of LLMW or 22 percent of the LLMW
projected in the SWEIS expanded operations
alternative. Table 2-1 shows no TRU and
MTRU waste was generated in CY2002.

(Marley, 2003)

2.10.2 Chemical Waste

Chemical waste generation in CY2002 was less
than the 433,400 kilograms (kg) (953,480
pounds [Ib]) of waste estimated under the
SWEIS expanded operations alternative
(excluding ER Project waste). In CY2002,
SNL/NM operations generated 26,198 kg
(57,740 1b) of RCRA hazardous waste. Other
waste, classified as chemical waste, generated
onsite under current operations includes
biohazardous (medical) waste, asbestos, PCBs,
non-RCRA chemicals, and (hazardous)
recyclable materials (Vigil, 2003). Chemical
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waste generated in CY2002 included 135,546 kg
(298,828 1b) of PCBs and asbestos combined.
(In CY2002, the Hazardous Waste Management
Facility [HWMF] picked up 115,592 kg
[254,836 1b] of waste with “asbestos” in its
name, and 19,954 kg [43,991 1b] of waste with
“PCB” in its name. Since there is no way of
determining how much asbestos and PCB waste
is generated during any time period, these
quantities reflect only the waste that was
processed through the HWMF [DeLaurentis,
2003].)

During this reporting period, the ER Project
continued to clean up past contamination at
many sites, generating 43,305 kg (95,471 1b) of
hazardous waste and disposing 12,201 kg
(26,899 1b) of hazardous waste through the
HWMEF. These numbers represent, respectively,
only the mass of ER Project Hazardous waste
generated that was or will be disposed of
through the HWMF and only the mass of ER
Project Hazardous waste that was disposed of
through the HWMF. These volumes do not
include other types of waste generated or
disposed of (e.g., mixed, Toxic Substances
Control Act [TSCA], or radioactive), including
non-regulated waste that was disposed of
through the HWMF. Additionally, these
volumes do not include ER project hazardous
waste that had other dispositions (e.g., the
CAMU Containment Cell). Note that the mass
generated during the period does not match the
mass disposed of, because “generated” is new
waste for that period, and “disposed of” is what
actually was sent to the HWMF during the
reporting period).

(Shain, 2003)

Table 2-1 presents waste quantities for all
chemical waste types, excluding ER Project
waste.

The HWMF continued to collect, characterize,
manage, and ship waste to commercial facilities
for treatment and disposal (see also Section
4.6.1).

(Castillo, 2003; Marley, 2003)

2.10.3 Solid Waste

In CY2002, SNL/NM operations generated
1.4M kg (3.1M 1b) of solid waste, some 0.8M kg
(1.8M Ib) more than solid waste generation
estimated for the SWEIS expanded operations
alternative. Table 2-1 shows that SNL/NM
recycled 983,000 kg (2.2M 1b) of solid waste;
although this is considerably less than the
SWEIS baseline, the baseline included amounts
from LANL, the USAF, and other DOE
activities at KAFB (see footnote in Figure 4.12-
8 of the SWEIS).

(Marley, 2003)

2.11 Socioeconomics

There were 6,790 full-time employees
working at SNL/NM at the end of December
2002. This represents 81 percent of the 8,417
employees estimated under the SWEIS
expanded operations alternative (Vigil, 2003;
DOE, 1999).

For CY2002, SNL/NM was the fifth largest
major public facility/institution in the
Albuquerque metropolitan area, in terms of
the number of employees at each facility
(A.E.D. website, 4/1/03). The payroll for
CY2002 was $575M (DeLaurentis, 2003).
The total operating and capital budget for
SNL/NM for CY2002 was approximately
$1.87B (Conaway, 2003).

SNL/NM operations had a beneficial impact to
the local economy for CY2002 of
approximately $4.8B. The SWEIS estimated
that for every job at SNL/NM, an additional
2.46 jobs were created in the local economy.
This correlation still held in CY2002
(Conaway, 2003).

(AED, 2003; Conaway, 2003; DeLaurentis,
2003; DOE, 1999; Vigil, 2003)
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2.12 Safety Documentation

On Sept 30, 2002, the Final Preliminary Safety
Assessment (FPSA) for the Microsystems
Fabrication (MicroFab) section of the
Microsystems and Engineering Sciences
Applications (MESA) complex, was submitted
to DOE (Revision 1 of the MESA MicroFab
Draft Preliminary Safety Assessment (DPSA)
was completed Nov 27, 2001). The
Microelectronics Development Laboratory
(MDL) Safety Assessment (SA) was reviewed
but was not updated during CY2002.

(Hall, 2003)

The Safety Assessment Document (SAD) for the
Z-Accelerator was approved internally in
February of 2002. However, DOE did not
review the SAD, as they did not agree that the Z-
Accelerator met the requirements of DOE Order,
420.2A, Safety of Accelerator Facilities.

(Torrison, 2003)

Revision of the Documented Safety Analysis
(DSA) for the Manzano Nuclear Facilities
(DSA99-01, formerly called the Safety Analysis
Report [SAR] for the Manzano Nuclear
Facilities [SAR99-01]) was started in CY2002,
and continued in progress by the end of the
calendar year.

(Spoerner, 2003)

Each year, several hundred Primary Hazard
Screenings (PHSs) undergo review and
updating. These PHSs cover a wide range of
activities and facilities, including laboratories,
machine shops, and test facilities. Appendix A
of this document provides summaries of
laboratories with PHSs added since the
publication of the SWEIS and the initial
Facilities and Safety Information Document
(FSID) (DOE, 1999; SNL, 1999a).

2.13 Technical Area
Descriptions

2.13.1 TA-1 Operations

TA-I is used for administration, site support,
technical support, basic research for defense
programs, component development, energy
programs, microelectronics, technology transfer,
business outreach, and exploratory systems.
This area includes laboratories and shops used
by administrative and technical staff. Facilities
also include a print shop, a process development
laboratory, an emergency diesel generator plant,
a foundry, a solvent spray booth, and a steam
plant.

(SNL, 2001b)

2.13.2 TA-11 Operations

TA-II was one of many facilities created to
facilitate the U.S. demand for an increased
nuclear capability in the early years of the Cold
War. During 1948 to 1953, TA-II was the
primary assembly site for America’s nuclear
weapons. The area was designed and
constructed in 1948 specifically for the final
assembly of the non-nuclear components of
nuclear weapons. Weapon assembly continued
in TA-II after 1952, but the major responsibility
for this work shifted to other sites in the Atomic
Energy Commission’s integrated contractor
complex. Consequently, TA-II was used for
other work. Additional buildings were
constructed, and the original buildings
eventually were modified to accommodate
research and testing of high-explosive
components for nuclear weapons.

When the ECF was completed and occupied,
most of the older portions of TA-II were
vacated. The buildings and structures have been
documented for historical significance and are
approved for demolition. Demolition began in
FY1999; the remaining structures are planned
for D&D through FY2013 (SNL, 2003c).
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Other facilities near TA-II include the
Safeguards and Security building, Shipping and
Receiving, the Waste Transfer Station,
Reapplication, Sample Management, and
maintenance yards. These facilities demonstrate
the transition of TA-II to site support activities.

(SNL, 2001b)

2.13.3 TA-111 Operations

TA-III is composed of numerous test facilities
devoted to full-scale experiments simulating
various natural and induced environments. The
facilities include extensive environmental test
facilities, such as the Terminal Ballistics Facility
(TBF), the Centrifuge Complex, the Sled Track
Complex, and the Drop/Impact Complex. Other
facilities include an inactive chemical waste
landfill, an inactive low-level waste landfill, and
a mixed waste landfill. The RMWMEF occupies
the southeast corner of the area.

(SNL, 2001b)

2.13.4 TA-1V Operations

TA-IV operations and activities taking place are
diverse, although the dominant activities include
pulsed-power and inertial confinement fusion
technology. Other areas of activity include
high-power electromagnetic applications,
computer science, flight dynamics, satellite
processing, robotics, and high energy/density
physics programs for stockpile stewardship. The
major accelerator facilities include the Z
Accelerator, Saturn, the High-Energy Radiation
Megavolt Electron Source III (HERMES I11),
the Short-Pulse High Intensity Nanosecond X-
Radiator (SPHINX), the Tera-Electron Volt
Energy Superconducting Linear Accelerator
(TESLA), the Repetitive High Energy Pulsed-
Power Unit I (RHEPP-I), the Repetitive High
Energy Pulsed-Power Unit II (RHEPP-II), and
the Advanced Pulsed-Power Development
Laboratory (APPDL). In CY2002, SNL/NM
continued development of a new accelerator
called the Radiographic Integrated Test Stand
(RITS) (SNL, 2001b).

2.13.5 TA-V Operations

TA-V is a remote, secure nuclear research site
housing the water-cooled ACRR, the new GIF,
the Hot Cell Facility, and various related nuclear
security, waste storage, and support facilities.
The SPR reactor was placed in the In-Ground
Storage Vault (IGSV) at the end of FY2000.
This area provides radiation test environments
largely in support of DOE’s Defense Program
activities.

(SNL, 2001b)

2.13.6 Other On-Site Operations

Other on-site (within the boundaries of KAFB)
remote operations are conducted in facilities
permitted for Sandia’s use. These facilities are
typically referred to as the Outdoor Test
Facilities. Operations include a remote violent
physics test area devoted principally to
explosives experiments, burn tests, explosives
firing, weapon system components and
explosives systems testing, explosives
technology research, the solar power tower, and
sled track impact zones.

(SNL, 2001b)
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Table 2-1. Site-Wide Environmental Issues by Resource Area
SWEIS
Expanded
SWEIS Operations CY2002
Resource Area Units Baseline® Alternative” Operations*
Land Use
SNL/NM Land Use w/in KAFB ac(ha) 8,824 (3,571) 8,824 (3,571) 8,574 (3,470)
DOE Buffer Zones ac(ha) 9,093 (3,680) 9,093 (3,680) 2,750 (1,113)
Infrastructure
Facilities (Floor Space) ft* (m?) 5.27M° 4.99M® 5.19M
(0.49M) (0.46M) (0.48M)

Ultilities (Annual Basis)
Water Use gal (£) 440M (1.67B) 495M (1.87B) 451M (1.71B)
Water Capacity gal (£) 2.0B (7.6B) 2.0B (7.6B) 2.0B (7.6B)
Sanitary Sewer Discharge gal (0) 280M (1.06B) 322M (1.22B) 328M (1.24B)
Sanitary Sewer Capacity gal (£) 850M (3.22B) 850M (3.22B) 850M (3.22B)
Natural Gas Use scf (0) 475M (13.5B) 475M (13.5B) 510M' (14.4B)
Natural Gas Capacity scf (0) 2.3B (65B) 2.3B (65B) 2.3B (65B)
Electrical Use MWh 197,000 198,000 211,000
Electrical Capacity MWh 1.1IM 1.1IM 1.1IM
Geology and Soils
Potential Soil/Subsurface 182 182 268"

Contamination Sites Identified
Active Environmental Restoration | ER Sites 20 20 5"

Sites
No Further Action Approvals 48’ NA 137
Water Resources and Hydrology
SNL/NM 10-Year Projected ft'/yr 59.4M 62.6M 50.9M’

Groundwater Use (SWEIS (L/yr) (1.68B) (1.77B) (1.44B)

Projections vs. Actual

Withdrawal for 2001)
Developed Area (for Runoff mi’ (km?) 0.72 (1.8) 0.72 (1.8) 0.72%(1.8)

Projections)
Biological/Ecological Resources
Change in Habitat Area | NA | NA No Change | No Change
Cultural Resources
Cultural Resources Located in All Number

Areas of Potential Effect of Sites 192 192 45
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Table 2-1. Site-Wide Environmental Issues by Resource Area (Continued)

SWEIS
Expanded
SWEIS Operations CY2002

Resource Area Units Baseline® Alternative” Operations®
Air Quality
Nonradioactive Emissions'
Nitrogen Oxides tons/yr 153.92 162.36 24.7
Carbon Monoxide (CO)

Stationary Sources 15.21 18.36 25.1

Mobile Sources 4,087 3,837 3,837™

Construction Activities 132 132 132

Lurance Canyon Burn Site 0.78 4.5 0.2

Total CO 4,235 3,992 3,994
Particulate Matter 3.65 7.46 2.3
Sulfur Dioxide 0.32 1.10 0.9
Radioactive Emissions (8 Primary Locations)"
Argon-41 Ci/yr 449 40.0 10.6
Tritium 4.52 161 15.42
Nitrogen-13° 4.2x107 0.16 0
Oxygen-15° 2.6x107 3.60x10™ 0
Iodine-131° 1.96x10° 3.90 0
Iodine-132° 1.29x10™ 10.0 0
Todine-133P 9.51x107 18.0 0
Iodine-134° 0 0.72 0
Iodine-135° 1.32x10° 11.0 0
Krypton-83mP® 9.57x10” 660.0 0
Krypton-85° 1.53x107 0.63 0
Krypton-85mP 0.587 970 0
Krypton-87° 0.029 190 0
Krypton-88° 0.527 1,600 0
Xenon-131mP® 3.45x10™ 5.9 0
Xenon-133P 17.5 7,200 0
Xenon-133mP 0.768 340 0
Xenon-135P 14.7 6,900 0
Xenon-135mP 0.976 1,200 0
Americium-241 NA NA 2.53x10”
Cesium-137° NA NA 3.57x10°
Cobalt-60° NA NA 1.32x10°
Iron-55 NA NA 6.0x107
Manganese-54 NA NA 6.0x10°
Nickel-63 NA NA 3.4x10°°
Strontium-90 NA NA 3.89x10”
Thorium-2329 NA NA 1.91x10”
Uranium-234 NA NA 2.05x10™"°
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Table 2-1. Site-Wide Environmental Issues by Resource Area (Continued)

SWEIS
Expanded
SWEIS Operations CY2002
Resource Area Units Baseline® Alternative” Operations®
Radioactive Emissions (8 Primary Locations)" (Cont’d.)
Uranium-2351 NA NA 1.42x107
Uranium-238° NA NA 1.29x10°
Chemicals Purchased"®
Hazardous Air Pollutants (HAPs) tons/yr 2.4 4.3 4.06
Toxic Air Pollutants(TAPs) 13 342 8.63
Volatile Organic Compounds 16 37.7 18
(VOCs)
Human Health and Worker Safety
Annual Collective Dose Person- 12 19 4.5
rem/yr (255 workers) (400 workers) (95 workers)
Average TEDE mrem/yr 47 47 47
Injury/Illness Rate cases/yr 311 326 301"
Transportation
SNL/NM Commuters | Vehicles | 13,582 | 14,940 | 14,940"
Waste Generation (Selected Facilities Plus Balance of Operations)
Radioactive Waste
Low-Level Waste ft’ (m’) 3,322 (94) 9,897 (280) 2,773 (78.5)
Low-Level Mixed Waste 750 (21) 1,445 (41) 316 (8.9)
Transuranic Waste 0(0) 26 (0.74) 0(0)
Mixed Transuranic Waste 16 (0.45) 37 (1.05) 0(0)
Total Radioactive Waste 4,088 (115.6) 11,405 (322.6) 3,089 (87.4)
Chemical Waste
RCRA Hazardous Waste kg (Ib) 55,852 92,314 26,198
(122,874) (203,091) (57,740)
TSCA (PCBs and Asbestos) 147,055 122,000 135,546
(323,521) (268,400) (298,828)
Non-RCRA Chemicals 69,321 114,576 27,262
(152,506) (252,067) (60,085)
Biohazardous 2,463 4,071 348
(5,419) (8,956) (767)
Recyclable Materials 60,768 100,439 82,500%
(Hazardous)* (133,690) (220,966) (181,830)
Total Chemical Waste 335,459 433,400 271,854
(738,010) (953,480) (599,250)
Solid Waste kg (Ib) 0.6M (1.3M) 0.6M (1.3M) 1.4M (3.1M)’
m’ (yd®) | 2,022 (2,644) 2,022 (2,644) 4,718 (6,171)
Solid Waste Recyclable kg (Ib) | 1.58M (3.48M)’ Not 983,000
Estimated (2.2M)*
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Table 2-1. Site-Wide Environmental Issues by Resource Area (Continued)

SWEIS
Expanded
SWEIS Operations CY2002

Resource Area Units Baseline® Alternative” Operations®
Noise and Vibration
SNL/NM Estimated Number of Tests/ 4.1 15.6 1.2

Noise/Vibration-Producing da

Tests™ Y
Socioeconomics
Employment FTEs 7,652 8,417 6,790%
Payroll Dollars 480M 530M 575M
Expenditures Dollars 1.43B 1.57B $1.87B

@ The SWEIS baseline represented annual operational activities in FY1996 or FY 1997, depending on which year data were
available.

® The SWEIS expanded operations alternative represents an estimate of SNL/NM operations increasing to the highest reasonable
activity that could be supported by then-current facilities, their potential expansion, and construction of new facilities for future
actions specifically identified in the SWEIS.

©CY2002 Operations are actual, reported SNL/NM activities and associated material use, waste generation, and other support for
CY2002.

9See footnote in Table 5.4.2-1 of the SWEIS.

® GSF by 2008; see footnote in Table 5.4.2-1 of the SWEIS.

"Natural gas usage shown in SWEIS AR — FY2001 was not correct. The correct total gas us in FY2001 was 471M scf (13.3B ().

9Includes 61 areas of concern (previously non-ER Project septic systems) related to the Hazardous and Solid Waste Amendments
permit.

M Sites that are not currently scheduled for NFAs due to ongoing activities, per the definition of "Active Environmental

~ Restoration Sites" negotiated with the New Mexico Environment Department (NMED).

"Page 5-18 of the SWEIS.

) The SWEIS included annual and total projections of SNL/NM groundwater withdrawal over a 10-year period from 1998
through 2007. The projections incorporated gradual accomplishment of a 30-percent water conservation factor by SNL/NM by
2004. This is a conservative estimate, which includes the higher water consumption expected due to construction of the
MESA facilities, during the next few years.

K Estimate based on no changes to undeveloped land.

' Data given in the SWEIS Annual Review — FY2001 for nonradioactive emissions were actually for CY2001.

™ Based on the SNL/NM full-time employee population for CY2002 (6,790), vehicle-related CO emissions for CY2002 would
remain within the 10-percent decrease over the base year that was estimated for the expanded operations alternative.

"In CY2002, there were eight primary radionuclide air emissions sources at SNL/NM that were used to calculate dose estimated
to the public, as opposed to the original 10 that were used in the SWEIS.

° The zero value is due to HERMES III being dropped from the primary source list.

P Original SWEIS estimate was based on Mo-99 production occurring at the ACRR; the production of Mo-99 is currently in
suspension.

9Radionuclide was not analyzed in the SWEIS; CY2002 emission value is based wholly or in part on a conservatively high
estimate of the release fraction at the CWL.

"For reporting purposes, chemical purchases are assumed to equal emissions. The screening process groups chemical purchases
into three categories.

* Quantities reported include emission factor corrections (see Appendix D of the SWEIS).

'In CY2002, the OSHA log was changed to include Sandians and staff augmentation contractors, rather than the number of
Sandians, as was previously the case. There were 290 reported cases of accidents and illnesses for Sandians in CY2002.

“SNL/NM employee population estimated for CY2002 (6,790) indicates that associated traffic activities would remain within the
SWEIS population (8,417) and traffic-related activities included in the expanded operations alternative.

Y Quantities represent any material with “asbestos” or “PCB” in its name that was processed through the HWMF.

"Recyclable Materials (Hazardous) should have been reported as 55,000 kg (122,322 1b) in the SWEIS AR — FY2001.

* Added the term “hazardous” for clarification.

Y Solid Waste should have been reported as 3.0M kg (6.6M Ib)in the SWEIS AR — FY2001.

?Recycled materials included amounts from LANL, the USAF, and other DOE activities at KAFB; see footnote in Figure 4.12-8
of the SWEIS.
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% Solid Waste Recyclable should have been reported as 638,000 kg (1.4M 1b) in the SWEIS AR — FY2001.
P Tn CY2002, a total of 299 tests (at Selected Facilities) were completed.
“ Employment numbers at SNL/NM are snapshots in time; actual number of employees may vary continuously.

Sources: Aragon, 2003; Castillo, 2003; Conaway, 2003; DeLaurentis, 2003; DOE, 1999; du Mond, 2003; Eckstein, 2003;
Freshour, 2003; Gonzales, 2003; Marley, 2003; Potter, 2003; SNL, 2001a, 2001b; SNL, 2002, 2003a, d, e; Vigil, 2003; Wrons,
2003.
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3.0 SUMMARY OF
NEW AND MODIFIED CY2002 SNL/NM OPERATIONS

3.1 CY2002 SNL/NM
Facility Modifications and
Additions

The SNL/NM Site-Wide Environmental Impact
Statement (SWEIS) assessed seven planned
facility construction and modification projects at
SNL/NM (DOE, 1999, 2000). Specifically, the
SWEIS expanded operations alternative
included a discussion of construction or
modifications at the New Gamma Irradiation
Facility (NGIF), the Steam Plant, the Neutron
Generator Production Facility (NGPF), the
Microsystems and Engineering Science
Applications (MESA) Complex, the Sandia
Pulsed Reactor (SPR), the Radiographic
Integrated Test Stand (RITS), and the Annular
Core Research Reactor (ACRR). Several
facilities started or continued construction or
modifications in Calendar Year (CY) 2002:

e Plans are under development to
construct a new facility known as the
Fire Laboratory Accreditation of
Modeling by Experiment (FLAME).
The FLAME will replace the Radiant
Heat Facility and is expected to be
completed in CY2005. The FLAME is
part of the Test Capabilities
Revitalization (TCR) project.

e The MESA project continued early
planning and development activities in
CY2002. If funded to full
implementation, the MESA project
could include an estimated $300 million
(M) state-of-the-art complex (260,000
gross square feet [ft?], or 24,180 square
meters [m?]). The project initiated some
retooling of existing operations in
CY2002, which included: installation of
a new acid exhaust system, replacement
of hydrochloric acid and sodium
hydroxide bulk storage tanks with a new

chemical distribution system,
completion of upgrades to the process
chilled water system, and installation of
an emergency generator. In addition, a
new hazardous gas bunker was
constructed to replace the current bunker
in the basement of the Microelectronics
Development Laboratory (MDL). To
date, MESA has installed approximately
35 new tools in the MDL.

Installation of the Radiographic
Integrated Test Stand (RITS) accelerator
continued in CY2002. Operations
supported 216 accelerator shots;
however, the facility is not expected to
be fully operational until 2004.

Demolition work was completed at the
Containment Technology Test Facility
(CTTF)-West and the permitted land
was returned to the U.S. Air Force
(USAF) in CY2002.

There were two facility additions
initiated at the NGPF, both of which
took place in the Advanced
Manufacturing Prototyping Facility
(AMPF). These new additions involved
the installation of a tritium exhaust
system and various other pieces of
equipment and processes to introduce
tritium to the AMPF. The new facility
additions will give the AMPF the ability
to perform neutron tube development
work parallel to production activities
within the NGPF. It is expected that the
additions will be completed in CY2003.

Proposed operations for medical isotope
production at the ACRR remained in
suspension during CY2002. During the
year, the reactor operated in the pulse
mode for a limited number of defense-
related tests and production of
non-medical isotopes.
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In CY2002, other projects were completed that
were included in the SWEIS analysis for
“balance of plant” operations, including facility
maintenance and refurbishment. Below are brief
summaries of the changes that occurred in
CY2002:

¢ Renovations were completed in CY2002, to
replace aging equipment and make structural
repairs, at the Particle Beam Fusion Lab
located in SNL/NM Technical Area 1V.

e Construction continued on the buildings that
house the Repetitive High Energy Pulsed-
Power Unit | (RHEPP I) and at the Z
Accelerator, which included the installation
of a new liquid nitrogen and helium
cryodyne cooled diode trigger system for the
RHEPP I.

o Renovation of the Light Initiated High
Explosive (LIHE) Facility began in
CY2002. The modernization effort will
renovate the primary facility, consolidate
and replace temporary and substandard
facilities, and restore or modernize
diagnostic and test equipment.

¢ Renovation of the Radiography Facilities, in
TA-I1I1, began in CY2002. The renovations
will modernize systems, including
mechanical and electrical systems, to extend
the economic useful life of the facility to
meet long-term mission needs.

o Refurbishment of the Vibration Facility
began in CY2002. This was needed to
modernize test and control equipment and
remodel a vibration control room, offices,
and test cell.

(SNL, 2001a, 2001b, 2003¢)

3.2 Comparison of
CY2002 SNL/NM Selected
Facility Operations to
SWEIS Baseline and
Expanded Operations
Alternative

The operations of the major SNL/NM selected
facilities were the bases for assessing the
operational impacts analyzed in the SWEIS.
Taken together, these facilities and facility
groups represent the majority of exposure risks
associated with continuing operations at
SNL/NM. At the time the SWEIS was prepared
and, according to the SWEIS baseline data, these
facilities represented:

e  Over 99 percent of all radiation doses to
SNL/NM personnel.

o Over 99 percent of all radiation doses to
the public.

o From 81 to 99 percent of stationary
source criteria pollutants (nitrogen
dioxide, carbon monoxide, particulate
matter less than 10 microns in diameter
[PMy], and sulfur dioxide), depending
on the alternative. This does not include
hazardous air pollutants or toxic air
pollutants, which instead are analyzed
on a site-wide basis in the SWEIS. The
remaining stationary source criteria
pollutants are associated with backup
generators.

e All waste volumes, including
radioactive waste, Environmental
Restoration (ER) Project waste, and
hazardous waste, which are accounted
for in analyses of infrastructure,
radiological air quality, transportation,
and waste generation.

(DOE, 1999)
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This chapter summarizes changes in selected
facility operations compared to the original
SWEIS baseline and the highest projections of
operations under the expanded operations
alternative.

3.2.1 Selected Facilities in TA-I
and TA-11

In CY2002, operational activities for all five of
the selected facilities in TA-1 and TA-11 were
within operational parameters analyzed in the
SWEIS expanded operations alternative. At the
NGPF, production of neutron generators
continued to be less than the expanded
operations projection established in the SWEIS.
The activities at the MDL resulted in production
of 4,800 wafers. The Advanced Manufacturing
Processes Laboratory (AMPL) conducted
312,000 hours of operations in CY2002, and the
Explosive Components Facility (ECF) continued
to conduct operations at levels comparable to
what were established in the SWEIS baseline.
(See Section 3.2.7 for detailed comparison to
SWEIS projections.)

The Integrated Materials Research Laboratory
(IMRL) remained at the levels established in the
SWEIS analysis.

(SNL, 2003¢)

3.2.2 Physical Testing and
Simulation Facilities (TA-111)

In CY2002, operational activities for all four of
the physical testing and simulation facilities in
TA-I11 were within operational parameters
analyzed in the SWEIS expanded operations
alternative (see Section 3.2.7). The Terminal
Ballistics Complex (TBC) was the most active
of the facilities, completing 75 tests in CY2002.
This was well within the total of 450 tests
analyzed in the SWEIS. The Drop/Impact
Complex was the least active, having completed
only 3 tests in CY2002.

(SNL, 2003¢)

3.2.3 Accelerator
Facilities (TA-1V)

In CY2002, operational activities for all ten of
the selected facility accelerators in TA-1V were
within operational parameters analyzed in the
SWEIS expanded operations alternative (see
Section 3.2.7). Two facilities, the Repetitive
High Energy Pulsed-Power [RHEPP I1]
accelerator and the Sandia Accelerator for Beam
Research [SABRE], were not active and
conducted no tests in CY2002. Of the eight
facilities that did conduct tests in CY2002, the
RHEPP | was the most active, with 4,964
accelerator shots; the Tera-Electron Volt Energy
Superconducting Linear Accelerator (TESLA)
was the least active, with 75 shots. Testing in
the Saturn, Radiographic Integrated Test Stand
(RITS), High-Energy Radiation Megavolt
Electron Source 111 (HERMES I1I), RHEPP I,
TESLA, SPHINX, Z Accelerator, and Advanced
pulsed-Power Development laboratory (APPDL)
in CY2002 all fell within the SWEIS analysis.

In CY2002, facility personnel installed a new
liquid-nitrogen and helium-cryodyne-cooled
diode trigger system for the RHEP I. Work
began in CY2001 to replace the SABRE with
the RITS accelerator, with the work being
completed in CY2002. Also in CY2002, a
capacitor test tester was added to the TESLA
hibay, which will be used for future pulse power
machines and holds approximately 500 gal of
insulating oil.

In CY2002, the Z Facility replaced the crane in
the Particle Beam Fusion Lab with a newer
model, as well as upgraded the Z Accelerator’s
laser trigger system. Additionally, the eximer
laser system was replaced with 36 individual,
solid-state laser towers.

(SNL, 2003¢)
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3.2.4 Reactor Facilities (TA-V)

In CY2002, operational activities for all reactor
facilities were within operational parameters
analyzed in the SWEIS expanded operations
alternative (see Section 3.2.7). The New
Gamma Irradiation Facility (NGIF) was the
most active facility with 280 tests. The GIF, Hot
Cell Facility (HCF), and Sandia Pulsed Reactor
(SPR) had no operations in CY2002.

The ACRR performed an upgrade to the rod
control and reactor console. The upgrade
included, SNL/NM personnel replacing the
software and the computers, as well as the link
between the computers and the hardware control
system.

The HCF began providing support to the
National Aeronautics and Space Administration
(NASA) Jupiter Icy Moon Orbiter (JIMO)
project and the In-Orbit Space Transportation
and Recovery (IOSTAR) Program. Both of
these programs are still in the design phase,
however, if they proceed it is anticipated that the
HCF would begin experimental support of both
of projects in the CY2003-CY2004 timeframe.

The NGIF began testing in CY2002, completing
280 tests. It is anticipated that, as the customer
base increases, the NGIF will increase
operational hours, but will remain within the
SWEIS analysis. In addition, the NGIF
purchased a 1-Ci Kr-85 beta emitter source to
provide beta irradiation capabilities.

The SPR continued to remain in non-operational
mode in CY2002. However, in CY2003 and
CY2004, SPR will be resuming reactor
operations. The anticipated return to operations
would remain consistent with the previous
mission activities and would not introduce any
new capabilities or functions to the mission of
the SPR.

(SNL, 2003¢)

3.2.5 Outdoor Test Facilities

Test activities at all five of the outdoor test
facilities were within operational parameters

analyzed in the SWEIS expanded operations
alternative. The Explosives Applications
Laboratory (EAL), with 107 tests, was the most
active; the Containment Technology Test
Facility (CTTF)-West was the least active, with
no operations in CY2002. The CTTF-West was
decommissioned and demolished, and the
permitted land returned to the USAF, in
CY2002. None of the five facilities added new
capabilities in CY2002.

(SNL, 2003¢)

3.2.6 Infrastructure Facilities

In CY2002, infrastructure facilities activities for
all four of these selected facilities remained
essentially unchanged from activities analyzed
in the SWEIS. The Steam Plant produced 683
million pounds (M Ib) of steam, which is below
the 544-M Ib projected under the SWEIS
expanded operations alternative. The quantities
of waste handled at the Hazardous Waste
Management Facility (HWMF), Radioactive and
Mixed Waste Management Facility (RMWMF),
and the Thermal Treatment Facility (TTF)
continued a declining trend in CY2002 that
began prior to FY1996 (see Section 3.2.7).
However, the HWMF is anticipating waste
volumes to increase in CY2003 and CY2004,
due to Environmental Restoration Activities.

The TTF supports the operations of the Light
Initiated High Explosive (LIHE) facility. The
LIHE process generates light-sensitive, high-
explosive waste that cannot be transportated and,
therefore, must be treated on-site in the TTF. In
1992, the LIHE was mothballed, but the TTF
continued to be maintained to provide the
capability of restarting LIHE. The TTF also
provides treatment of certain SNL waste
streams. The decision to restart LIHE was made
in 2001, with expected funding for building
renovation to become available. Generation of
LIHE waste may commence as soon as CY2004
as a result of practice sprays and formulation
checkout.

(SNL, 2003¢)
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3.2.7 Summary for Selected
Facilities

Table 3-1 summarizes CY2002 facility
operations compared to the SWEIS baseline and
projections for the expanded operations
alternative.
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Table 3-1. Comparison of CY2002 SNL/NM Selected Facility Activities to
SWEIS/ROD Baseline and Expanded Operations?

Selected Facility Capability Descriptions
and CY2002 Modifications

SNL/NM
SWEIS/ROD
Baseline Operations
Activities
(FY1996-97)

SNL/NM
SWEIS/ROD
Expanded
Operations
Activities

SNL/NM CY2002
Operations
Activities Update

Advanced Manufacturing Process

Operations of

Operations up to a

Operations of

Laboratory (AMPL) (TA-1) 248,000 hours per maximum of 347,000 | 312,000 hours for
e Develops and applies advanced year. hours per year. CY2002.
manufacturing techniques, including
hardware manufacturing, emergency
and prototype manufacturing,
development of manufacturing
processes, and design and fabrication
of production equipment.
Explosive Components Facility (TA-11) Operations involving | Expanded operations | Operations
e  Supports the Neutron Generator neutron generator involving neutron supported
Facility. tests, generator tests, completion of
600 explosives tests, | 900 explosives tests, | NAPD" neutron

e  Conducts research and development
on energetic components, including
explosives, chemicals, and batteries.

900 chemical
analyses, and

50 battery tests per
year.

1,250 chemical
analyses, and

100 battery tests per
year.

generator tests, 600
explosives tests,
900 chemical
analyses, and

55 battery tests in
CY2002.

Integrated Materials Research Laboratory

Operations of

Operations up to

Operations hours

(IMRL) (TA-I) 395,454 hours per 395,454 hours per not reported for
e Conducts research on materials and year. year. CY2002.
advanced components, including
basic chemistry, physics, and energy
technology.
Microelectronics Development Laboratory | Production of 4,000 Production of up to Production of

(MDL) (TA-I) wafers per year. 7,500 wafers per 4,800 wafers in
e Conducts research and development year. CY2002.
on microelectronic devices for
nuclear weapons.
e  Produces integrated circuits and
wafers.
o Develops technologies and
manufacturing processes to support
production requirements.
Neutron Generator Facility (NGF) (TA-I) NAPD NAPD NAPD
e Fabricates neutron generators and
neutron tubes.
Centrifuge Complex (TA-111) Operations Operations Operations
e Tests objects weighing several tons at | supporting 32 supporting 120 supporting 22

over 100 times the force of gravity.

centrifuge tests and 0
impact tests per year.

centrifuge tests and
100 impact tests per
year.

centrifuge tests and
0 impact tests in
CY2002.
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Table 3-1. Comparison of CY2002 SNL/NM Selected Facility Activities to
SWEIS/ROD Baseline and Expanded Operations (Continued)

SNL/NM SNL/NM
SWEIS/ROD SWEIS/ROD
Baseline Operations Expanded SNL/NM CY2002
Selected Facility Capability Descriptions Activities Operations Operations
and CY2002 Modifications (FY1996-97) Activities Activities Update
Drop/Impact Complex (TA-I11) Operations Expanded operations | Operations
e Conducts tests to validate analytical supporting 18 drop would support up to a | supported 3 drop

modeling and weapons systems tests, 1 water impact | maximum of tests, O water
certification. test, 1 submersion 50 drop tests, 20 impact tests,

e Conducts research focused on water
and underwater tests, design
verification, and performance
assessments.

test, and O
underwater blasts per
year.

water impact tests, 5

submersion tests, and
10 underwater blasts

per year.

0 submersion tests,
and 0 underwater
blasts for CY2002.

Sled Track Complex (TA-111)

e  Conducts testing to simulate high-
speed impacts of weapons shapes,
substructures, and components to
verify design integrity, performance,
and fusing functions.

Operations
supporting 10 rocket
sled tests, 12
explosives tests, 3
rocket launches, and
40 free-flight

Expanded operations
would support up to a
maximum of

80 rocket sled tests,
239 explosives tests,
24 rocket launches,

Operations
supported

18 rocket sled tests,
14 explosives tests,
3 rocket launches,
and

e  Conducts research testing of launches per year. and 150 free-flight 0 free-flight
parachute systems, transportation launches per year. launches in
equipment, and reactor safety. CY2002.

Terminal Ballistics Complex (TA-111) Operations Expanded operations | Operations
e  Conducts solid-fuel rocket motor supporting 50 would support up to a | supported 50

tests and ballistics studies in areas of
armor penetration, vulnerability,
acceleration, flight dynamics, and
accuracy.

e Tests projectile impacts (all calibers).

projectile impact tests
and 25 propellant
tests per year.

maximum of 350
projectile impact tests
and 100 propellant
tests per year.

projectile impact
tests and 25
propellant tests for
CY2002.

Advanced Pulsed-Power Development
Laboratory (APPDL) (TA-1V)

e Evaluates the performance and
reliability of components, including
next-generation accelerators.

e  Conducts research and development
in pulsed-power technologies (power
storage, high-voltage switching, and
installed new tank power flow).

Operations
supporting 40 shots
per year.

Expanded operations
would support a
maximum of 2,000
shots per year.

Operations
supported 560
shots in CY2002.




3-10

Summary of New & Modified CY2002 SNL/NM Operations

SNL/NM CY2002 SWEIS Annual Review

Table 3-1. Comparison of CY2002 SNL/NM Selected Facility Activities to
SWEIS/ROD Baseline and Expanded Operations (Continued)

SNL/NM SNL/NM
SWEIS/ROD SWEIS/ROD
Baseline Operations Expanded SNL/NM CY2002
Selected Facility Capability Descriptions Activities Operations Operations
and CY2002 Modifications (FY1996-97) Activities Activities Update
High-Energy Radiation Megavolt Electron | Operations Expanded operations | Operations
Source 111 (HERMES I11) Accelerator supporting 262 shots | would support upto a | supported 288
(TA-1V) per year. maximum of 1,450 shots in CY2002.

e Produces gamma-ray effects testing
capabilities.

e Conducts testing on electronic
components and weapons systems for
high-fidelity simulation over large
areas in near-nuclear-explosion
radiation environments.

e Installed two new processes in the
Materials Processing and Coating
Laboratory, housed in the same
building as HERMES Ill. These new
processes included the single-point
diamond-turning and
hydrogen/vacuum firing processes.

shots per year.

Radiographic Integrated Test Stand (RITS)
Accelerator (TA-1V)
e When fully operational, will develop
and demonstrate capabilities for

Operations estimated
to support 500 shots
per year. (Not
constructed when the

Expanded operations
would support a
maximum of 800
shots per year.

Operations
supported 216
shots in CY2002.

future accelerator facility design, SWEIS was
focusing on demonstrating inductive | prepared.)
voltage technology.
Repetitive High Energy Pulsed-Power | Operations Expanded operations | Operations
(RHEPP-I) Accelerator (TA-1V) supporting 500 shots | would support up to a | supported 4,964
e Develops pulsed-power technology, per year. maximum of 10,000 | shots in CY2002.
including high-power energy tests. tests per year in
e Conducts basic scientific research, either single or
development, and testing. repetitive modes.
Repetitive High Energy Pulsed-Power 11 Operations Expanded operations | No shots were

(RHEPP-II) Accelerator (TA-1V)

e Develops radiation-processing
applications using powerful electron
or x-ray beams.

e  Tests high-power magnetic switches
and specialty transmission lines.

supporting 80 shots
per year.

would support a
maximum of 800
shots per year.

made in CY2002.

Sandia Accelerator and Beam Research
Experiment (SABRE) Accelerator (TA-1V)
e Provided x-ray and gamma-ray

testing capabilities.

e Tested pulsed-power technologies,
fusion systems, weapons systems,
computer science, flight dynamics,
satellite systems, and robotics.

Operations
supporting 187 shots
per year.

Expanded operations
would support a
maximum of 400
shots per year.

Operations
supported 0 shots
in CY2002. The
RITS has replaced
the SABRE.
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Table 3-1. Comparison of CY2002 SNL/NM Selected Facility Activities to
SWEIS/ROD Baseline and Expanded Operations (Continued)

SNL/NM SNL/NM
SWEIS/ROD SWEIS/ROD
Baseline Operations Expanded SNL/NM CY2002
Selected Facility Capability Descriptions Activities Operations Operations
and CY2002 Modifications (FY1996-97) Activities Activities Update
Saturn Accelerator (TA-1V) Operations Expanded operations | Operations

e  Produces x-rays to simulate the
radiation effect of nuclear bursts on
electronic and material components.

e  Conducts research on satellite
systems, weapons material and
components, and reentry vehicle and
missile systems.

supporting up to a
maximum of 65 shots
per year.

would support up to a
maximum of 500
shots per year.

supported 178
shots in CY2002.

Short-Pulse High Intensity Nanosecond X-
Radiator (SPHINX) Accelerator (TA-1V)

e Produces high-voltage accelerations
to measure x-ray-induced currents in
integrated circuits and detect-
response in materials.

e  Performs radiation measurements for
weapons components.

Operations
supporting 1,185
shots per year.

Expanded operations
would support a
maximum of 6,000
shots per year.

Operations
supported 1,684
shots in CY2002.

Tera-Electron Volt Energy Operations Expanded operations | Operations
Superconducting Linear Accelerator supporting 150 shots | would support a supported 75 shots
(TESLA) (TA-1V) per year. maximum of 6,000 in CY2002.
e  Tests plasma opening switches for shots per year.
pulsed-power drivers.
e Conducts basic research in science,
material development, and material
testing.
Z Accelerator (TA-1V) Operations Expanded operations | Operations
e Conducts pulse tests on targets to supporting 150 shots | would support a supported 180 shots
simulate special atmospheric per year. maximum of 350 in CY2002.

conditions and fusion reaction
conditions.

e Completed preparatory work for a
new series of experiments using
depleted uranium, and to restart
target cleaning activities, which
require metal grinding of surfaces
contaminated with beryllium (and
potentially lead).

shots per year.




3-12

Summary of New & Modified CY2002 SNL/NM Operations

SNL/NM CY2002 SWEIS Annual Review

Table 3-1. Comparison of CY2002 SNL/NM Selected Facility Activities to
SWEIS/ROD Baseline and Expanded Operations (Continued)

Selected Facility Capability Descriptions
and CY2002 Modifications

SNL/NM
SWEIS/ROD
Baseline Operations
Activities
(FY1996-97)

SNL/NM
SWEIS/ROD
Expanded
Operations
Activities

SNL/NM CY2002
Operations
Activities Update

Annular Core Research Reactor (ACRR)
(TA-V)
e  Produces medical isotopes.
e  Supports Defense Programs
activities.

Irradiation of 8
production targets
and 0 defense-related
test series.

Expanded operations
would support up to a
maximum of 1,300
targets and 2 to 3
defense-related test
series.

Five defense-
related test series
were completed in
CY2002.

Gamma Irradiation Facility (GIF) (TA-V)
e  Supplements the capabilities of the
New Gamma Irradiation Facility.
e  Performs gamma-irradiation
experiments.

Operations
supporting 1,000
hours.

Expanded operations
up to a maximum of
8,000 hours per year.

No test hours were
completed in
CY2002.

Hot Cell Facility (HCF) (TA-V)

e  Supports medical isotopes
production, including extraction,
purification, product packaging, and
quality control.

e  Supports Defense Programs by
providing the capabilities for its
short-term testing.

Processing of 8
production targets.

Expanded operations
would support up to a
maximum of 1,300
targets and 2 to 3
defense-related test
series.

Facility was in
standby mode. No
medical isotope
production during
CY2002.

New Gamma Irradiation Facility (NGIF)
(TA-V)

e  Performs gamma-irradiation
experiments under both dry and
water-pool conditions.

e  Conducts studies in thermal and
radiation effects, weapons component

Not constructed when
the SWEIS was
prepared.
(Construction and
operations analyzed
in a separate
environmental

Expanded operations
up to a maximum of
24,000 hours per
year.

Operations
supported 280 test
hours in CY2002.

degradation, nuclear reactor material | assessment.)
and components, and nonweapon
applications.
Sandia Pulsed Reactor (SPR) Facility Operations Expanded operations | No irradiation tests

(TA-V)

e  Provides multiple, fast-burst reactor,
near-fusion spectrum radiation
environments.

e  Tests technologies that support both
defense and nondefense projects.

supporting 100
irradiation tests.

would support up to a
maximum of 200
irradiation tests.

were performed in
CY2002.
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Table 3-1. Comparison of CY2002 SNL/NM Selected Facility Activities to
SWEIS/ROD Baseline and Expanded Operations (Continued)

SNL/NM SNL/NM
SWEIS/ROD SWEIS/ROD
Baseline Operations Expanded SNL/NM CY2002
Selected Facility Capability Descriptions Activities Operations Operations
and CY2002 Modifications (FY1996-97) Activities Activities Update
Aerial Cable Facility Complex (Withdrawn | Operations Expanded operations | Operations
Area) supporting 21 would support up to a | supported 6

e Conducts impact tests involving
weapon systems and aircraft
components.

e  Provides capability for free-fall drop,
rocket pull-down, and captive flight
tests, data recording, and simulation
technologies.

e Maintains the capability for drop tests
of joint test assemblies that contain
depleted uranium, enriched uranium,
and insensitive high explosives.

drop/pull-down tests,
6 aerial target tests,
and 0 (series of)
scoring system tests.

maximum of 100
drop/pull-down tests,
30 aerial target tests,
and 2 series of
scoring system tests.

drop/pull-down
tests, O aerial target
tests, and O series
of scoring system
tests in CY2002.

Containment Technology Test Facility-
West (Coyote Test Field [CTF])
e Conducted a series of successive
experiments leading up to ultimate

Operations
supporting 1
survivability test.

Expanded operations
would support up to a
maximum of 2
survivability tests.

The CTTF-West
was

decontaminated
and demolished,

failure of test vessels. and the land
o  Decommissioned and demolished in returned to the U.S.
CY2002. Air Force in
CY2002.
Explosives Applications Laboratory (CTF) | Operations Expanded operations | Operations
e Designs, assembles, and tests supporting 240 would support upto a | supported 107

explosive materials, components, and
equipment.

e  Work involves arming, fuzing, and
firing of explosives and testing of
components.

explosive tests.

maximum of 360
explosive tests.

explosive tests in
CY2002.

Lurance Canyon Burn Site (Withdrawn
Area)
e  Tests, certifies, and validates material
and system tolerances.
e  Burns test objects for short periods of
time under controlled conditions.

Operations
supporting 12
certification tests, 56
model validation
tests, and 37 user
tests.

Expanded operations
would support up to a
maximum of 55
certification tests,
100 model validation
tests, and 50 user
tests.

Operations
supported 10
certification tests,
40 model
validation tests,
and 23 user tests in
CY2002.

Thunder Range Complex (CTF)

e Performs disassembly and evaluation,
and calibration and verification
testing of special nuclear and
nonnuclear systems.

e  Provides capability for cleaning,
physical examination, measurement,
sampling, photography, and data
collection.

Operations
supporting 60 days of
equipment
disassembly and 1
test series.

Expanded operations
would support up to a
maximum of 144
days of equipment
disassembly and 10
test series.

Operations
supported 0 days of
equipment
disassembly and 0
test series in
CY2002.
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Table 3-1. Comparison of CY2002 SNL/NM Selected Facility Activities to
SWEIS/ROD Baseline and Expanded Operations (Continued)

Selected Facility Capability Descriptions
and CY2002 Modifications

SNL/NM
SWEIS/ROD
Baseline Operations
Activities
(FY1996-97)

SNL/NM
SWEIS/ROD
Expanded
Operations
Activities

SNL/NM CY2002
Operations
Activities Update

Hazardous Waste Management Facility
(HWMF) (Infrastructure)

e Handles, packages, stores, and ships
hazardous, toxic, and nonhazardous
chemical waste.

e  Prepares waste for offsite
transportation for recycling,
treatment, or disposal at licensed
facilities.

Management of
203,000 kg per year,
including 55,852 kg
of RCRA hazardous
waste.

Management of
214,000 kg per year,
including 92,314 kg
of RCRA hazardous
waste.

Management of
53,593 kg of
RCRA hazardous
waste was
managed in
CY2002.

Radioactive and Mixed Waste Management
Facility (RMWMF) (Infrastructure)

e Serves as a centralized facility for
receipt, characterization, compaction,
treatment, repackaging, certification,
and storage of low-level waste
(LLW), transuranic waste (TRU),
low-level mixed waste (LLMW), and
mixed transuranic waste (MTRU).

e Prepares waste for offsite treatment
and disposal at licensed facilities.

Management of 1.6
million pounds per
year, including
11,874 ft® of LLRW;
5,353 ft® of LLMW;
214 t2 of TRU; and
16 ft2 of MTRU.

Management of 2.7
million pounds per
year, including
19,592 ft of LLW;
8,833 ft° of LLMW;
353 ft2 of TRU; and
37 ft: of MTRU.

Management of 1.2
million pounds in
CY2002, including
~2,616 ft: of LLW;
60 ft* of LLMW;
<1 ft® of TRU; and
0 ft® of MTRU.

Steam Plant (Infrastructure)
e Produces and distributes steam to
SNL/NM and Kirtland Air Force
Base facilities.

Steam production
was ~ 544 million
pounds.

Maximum steam
production was set at
544 million pounds.

Steam production
was 683 million
pounds in CY2002.

Thermal Treatment Facility
(Infrastructure)
e Burns small quantities of explosive
materials and explosives-
contaminated water.

Treatment of a
minimal amount of
waste.

Treatment of a
maximum of 1,200
pounds of waste.

No treatment of
waste in CY2002.

®Extensive descriptions of capabilities and activities, (e.g., hours per year) are provided in the SNL/NM Facilities and Safety

Information Document (SNL, 1999a).
®Not Available for Public Distribution.
Source: DOE, 1999, 2000; SNL, 2003e.
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3.3 Comparison of
CY2002 SNL/NM Notable
Facility Operations to
Source Information Used to
Support the SWEIS

This section compares CY2002 SNL/NM
operations to source information published in
the SNL/NM Facilities and Safety Information
Document (FSID), that was incorporated by
reference into the SNL/NM SWEIS (DOE,
1999; SNL, 1999a). Notable facility operations
were included in the SWEIS analysis within the
balance of operations.

3.3.1 Notable Facilities
Operations at SNL/NM

Of the 15 notable facilities identified at
SNL/NM, none recorded increases in
operational levels during CY2002 (see

Chapter 5). Two facilities, the Sandia Lightning
Facility and the Proto Il accelerator, did not
operate in CY2002.

The Sandia Lightning Facility began
refurbishment activities during CY2002 to
support weapons validation tests scheduled to
start in CY2003, as part of the Life Extension
Programs. It is expected that the budget for the
Liquid Metal Processing Laboratory (LMPL)
will increase an additional 25 percent for
CY2003. This potential increase in funding is
expected to support an increase in activities and
experimentation at the LMPL.

The Photovoltaic Systems Evaluation
Laboratory West was renamed the Distributed
Energy Technologies Laboratory (DETL), in
CY2002. In addition, two new capabilities were
introduced to the DETL.: the testing of
microturbines and fuel cells.

It is anticipated that activities at the Radiant
Heat Facility will increase in CY2003-CY2004
timeframe to support model validation and
verification. Additionally, a new facility will be
constructed and completed by FY2005 to
replace the Radiant Heat Facility. The new
facility will be known as the Fire Laboratory
Accreditation of Modeling by Experiment
(FLAME), part of Test Capabilities
Revitalization (TCR).

(SNL, 2003¢)
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4.0 SELECTED FACILITIES OPERATIONS IN CY2002

This chapter of the Annual Review provides
more detailed information on each of the 34
“Selected Facilities” that DOE analyzed in the
SNL/NM Site-Wide Environmental Impact
Statement (SWEIS). This review includes
updates to facility descriptions, a summary of
current operations, and any changes to facilities
and operations that occurred in CY2002.
Comparative baseline and expanded operations
data from the SNL/NM SWEIS are also
provided (DOE, 1999).

4.1 SNL/NM Technical
Area | (TA-1) and TA-II
Selected Facilities

The following sections provide brief
descriptions of each selected facility in TA-I and
TA-II, including a summary of current
operations and capabilities. Specific emphasis is
given to operations conducted in CY2002.

4.1.1 Advanced Manufacturing
Processes Laboratory (AMPL)

Consistent with the SWEIS description, the
AMPL is a one-story structure with a basement
that includes research and support space.

Current Operations and Capabilities

Capabilities at the AMPL include prototype
creation and limited manufacturing of
specialized nuclear weapons components
(including neutron generator components).
Manufacturing technology development at the
AMPL is focused on enhancing capabilities in
engineering hardware manufacture, emergency
and specialized production of weapon hardware,
manufacturing processes, and design and
fabrication of unique production equipment.

Activities at the AMPL are typically laboratory
and small-scale operations involving materials

technology, fabrication, prototyping, and process
research. Operations include but are not limited
to development of processes utilizing plastics
and organics, nonexplosive powders, adhesives,
potting compounds, ceramics, glass, laminates,
microcircuits, lasers, machine shop equipment,
electronic fabrication, multichip modules,
thin-film brazing and deposition, and plating.
Other activities include materials
characterization, mechanical measurement, and
calibration mechanical engineering.

(Kuzio, 2001; SNL, 1998, 1999c; Zich, 2000)

Summary of Advanced Manufacturing
Processes Laboratory Operations in CY2002

In CY2002, operations at the AMPL, including
advanced manufacturing research, totaled
312,000 hours and remained essentially
unchanged since the SWEIS analyses.
Information in Section 4.7 shows that CY2002
material inventories, material consumption,
emissions, and process requirements were
unchanged compared to the SWEIS expanded
operations alternative.

(SNL, 2003¢)

4.1.2 Explosive Components
Facility (ECF)

The ECF, a low-hazard, nonnuclear facility
located in TA-II, is a self-contained, secure site
used for explosives testing while providing
maximum protection for adjacent facilities and
the environment. The complex includes a main
building, explosive storage magazines, plus
service drives and parking areas.

(Kuzio, 2001)

Current Operations and Capabilities

The ECF consolidates numerous ongoing
activities relating to SNL/NM's mission in
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energetic component research, testing,
development, and quality control. In operation,
the ECF facilitates the coordination of these
activities to enhance safety and productivity.

Specific activities at the ECF include physical
and chemical testing of explosives, pyrotechnics,
and propellants. The ECF also continues to
support stockpile surveillance of these energetic
materials. Research and development at the
ECF involves advanced explosive components,
neutron devices, and batteries.

(SNL, 2003¢)

Summary of Explosive
Components Facility Operations in CY?2002

During CY2002, the ECF continued to support
work performed at the Neutron Generator
Production Facility (NGPF) and research and
development performed on energetic
components. Activities included research,
testing, development, and quality control of
neutron generators, explosives, chemicals, and
batteries. CY2002 operations at the ECF
included neutron generator tests,

600 explosive tests, 900 chemical analyses, and
55 battery tests. Section 4.7 shows that CY2002
material inventories, material consumption,
emissions, and process requirements were well
within the parameters analyzed for the SWEIS
expanded operations alternative.

The ECF is currently exploring the possibility of
adding additional chemical labs and a separate
building for trace analysis of chemical
explosives.

(SNL, 2003¢)

4.1.3 Integrated Materials
Research Laboratory (IMRL)

The IMRL is comprised of office space and
laboratory space within a four-story concrete
building with a full basement and mechanical
penthouse.

Current Operations and Capabilities

The IMRL provides offices and laboratory space
for conducting materials and advanced
components research, including lab studies in
chemistry, physics, and alternative energy
technologies. Materials studied at the IMRL
include ceramics, organic polymers, alloys, and
electronic components.

Research at the IMRL enables development of
new materials for government and industrial
needs, and ranges from the atomic scale, through
the development of electronic devices, to
full-scale mechanical components. Work
involves technology transfer in areas of
operational hazards associated with energetic
materials, advanced initiation and fuze
development, munitions life-cycle engineering,
hard target penetration, and computer
simulation.

(Davis, 2000; SNL, 2003¢)

Summary of Integrated Materials
Research Laboratory Operations in CY2002

The IMRL did not report data for CY2002
material inventories, material consumption,
emissions, and process requirements.

(Kuzio, 2001; SNL, 1999c¢)

4.1.4 Microelectronics
Development Laboratory (MDL)

The MDL, in TA-I, is a two-story structure with
a basement, and includes offices, numerous
storage areas, and laboratories. The light labs
provide work environments primarily for wafer
test equipment, die packaging, scanning electron
microscopy, device radioactive source exposure,
and device inspection.

(Kuzio, 2001)
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Current Operations and Capabilities

The MDL supports research and development in
state-of-the-art microelectronics production
methods. Projects performed in the MDL may
combine manufacturing techniques currently
available at the prototype level. These activities
include research and development on
microelectronic devices for nuclear weapon
applications. MDL’s limited production
capability of radiation-hardened
microelectronics could serve as backup to
private industry.

The MDL also supports ongoing efforts between
DOE and the U.S. Department of Defense
(DoD) to transfer the technology base resident at
the DOE national laboratories for the
development of advanced, cost-effective,
nonnuclear munitions.

MDL activities also entail fabrication (integrated
circuits, microsensors/controllers, and
micromachines), study and improvement of
silicon semiconductor processing, product
development for microelectronic systems,
corrosion studies, and development of new
processes and prototypes, including miniature
fuel cells and fuel processors.

(SNL, 2003¢)

Summary of MDL Operations in CY2002

In CY2002, the MDL continued research and
development activities on silicon-based
microelectronic devices for nuclear weapons.
Microtechnology development and engineering
activities included integrated circuit production
of 4,800 wafers in CY2002. The total level of
MDL activities, summarized in Section 4.7,
shows that CY2002 material inventories,
material consumption, emissions, and process
requirements were well within parameters
analyzed in the SWEIS expanded operations
alternative.

DOE anticipates that new technologies and
manufacturing processes will be required to
meet future growth. In CY2000, DOE prepared

an environmental assessment and associated
finding of no significant impact (FONSI) for the
proposed construction and operation of the
Microsystems and Engineering Sciences
Applications (MESA) Complex, which includes
modification and expansion of the MDL.
Construction of MESA is necessary to meet
required expanded wafer production at MDL
and replace the Compound Semiconductor
Research Laboratory (CSRL). Planning for
these changes continued in CY2002.

In CY2002, the MDL performed several facility
upgrades in association with the MESA Project.
A new acid exhaust system was installed, the
hydrochloric acid and sodium hydroxide bulk
storage tanks were replaced with a new chemical
distribution system, upgrades to the process
chilled water system were completed and an
emergency generator was installed. In addition,
a new hazardous gas bunker was constructed to
replace the current bunker in the basement of the
MDL. To date, MESA planning has called for
the installation of approximately 35 new tools in
the MDL.

(SNL, 2003¢)

4.1.5 Neutron Generator
Production Facility (NGPF)

The NGPF is a low-hazard, nonnuclear facility
located in a two-story structure with a basement,
in TA-I. Most processing and assembly
operations take place in this building, although
various support operations occur elsewhere,
such as the ECF (SNL, 1997a).

Current Operations and Capabilities

Operations at the NGPF include fabrication of
neutron generators and prototype switch tubes.
SNL/NM provides experimental testing and
production-lot sample testing of explosive
neutron generators and 100-percent functional
testing of electronic neutron generators.
Electronic generators are reusable; when tested,
they typically do not generate waste. Explosive
generators are one-use items that are tested in a
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protective enclosure; testing results in the
generation of classified mixed waste.

(Stiles, 2000; SNL, 2003¢)

Summary of NGPF Operations in CY?2002

During CY2002, the NGPF continued to
fabricate neutron generators and neutron tubes.
This total is well below the projected number of
neutron generators per year (and associated
neutron and switch tubes) included in the
SWEIS expanded operations alternative.
Support activities included manufacturing,
testing, and product development techniques and
processes. The total level of activities,
summarized in Section 4.7, shows that CY2002
material inventories, material consumption,
emissions, and process requirements were well
within parameters analyzed in the SWEIS
expanded operations alternative.

In CY2002, there were two facility additions
initiated in support of operations, both of which
took place in the Advanced Manufacturing
Prototyping Facility (AMPF). These new
additions involve the installation of a tritium
exhaust system and various other pieces of
equipment and processes to introduce tritium to
the AMPF. The new facility additions will give
the AMPF the ability to perform neutron tube
development work parallel to production
activities within the NGPF. It is expected that
the additions will be completed in CY2003.

(SNL, 2003¢)

4.2 Physical Testing and
Simulation Facilities
(TA-11I)

4.2.1 Centrifuge Complex

The Centrifuge Complex is a low-hazard,

nonnuclear facility comprised of an indoor
centrifuge and an adjacent outdoor centrifuge.

(DOE, 1997a; Kuzio, 2001)

Current Operations and Capabilities

The Centrifuge Complex is used for acceleration
testing of large objects—weapon systems,
satellite systems, reentry vehicles, and rocket
motors. SNL Energy and Environment
programs that certify designs in transportation
technology also use it.

For continuous acceleration tests, objects are
attached to one end of a boom that rotates
around a central shaft. Vibration and
acceleration testing can be combined by
mounting an electrodynamic shaker on the arm
of the indoor centrifuge.

(DOE, 1997a; SNL, 2003¢)

Summary of Centrifuge
Complex Operations in CY2002

During CY2002, the Centrifuge Complex
completed 22 centrifuge tests. This activity
level is well within the number of tests analyzed
in the SWEIS expanded operations alternative.
Section 4.7 shows CY2002 material inventories,
material consumption, emissions, and process
requirements were well within parameters
analyzed in the 